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EXPLANATION OF LETTEBING

<-., oirrus.

cm., circular muscle fibres.

c.p., cirrus pouch.

cu., cuticle.

d.e.v., dorsal exoretory vessel.

d.v.m., dorBO-veniral muscle fibres.

«> eggs.

e.b., exoretory bladder.

e.c, egg capsules.

e.v., excretory vessels.

e.v.s., external vesioula seminalis.

f.c, fertilization canal.

f.p., fibrous pad.

i.a., genital atrium.

g.p., genital pore.

</.»., genital sucker.

ip.g., interproglottidal gland.

i.v.s., internal vesicula seminalis.

I., lappets.

l.m., longitudinal muscles.

m.p., medullary parenchyma.

n., nerve.

o., ovary.

a.m., oblique muscle fibres.

ond., oviduot.

p., parenchyma.

p.g., prostatio glands.

pu.o., paruterine organ.

r.m., retractor muscle.

».»., receptaculum seminis.

8., spines.

».e.m., subcuticular muscles.

sg., shell gland.

sph., sphincter.

£., testes.

t.tn., transverse muscle fibres.

u., uterus.

u.d., uterine duct.

u.p., uterine pore.

u.r., uterine reticulum.

u.t., uterine sac.

v.. vagina.

v.d., vas deferens.

v.e., vasa efferentia.

v.e.v., ventral excretory vessel.

v.g., vitelline gland.

e.g., vesicula seminalis.

vt.d., vitelline duct.

vu., vulva.

v.u.a., vagino-uterine aperture.
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Superfiimily VI. T^ENIOIDEA Zwicke, 1841.

Synonym :—Order Cyclophyllidea Braun, 1900.

Strobila sometimes composed of a few (three or four), but
usually of numerous proglottides (segments). The head bears
four muscular cup-shaped suckers (acetabula), which may be
armed with spinules. A rostellum, which may or may not carry
hooks, is present in some species ; or the head may be lost

and a pseudoscolex developed (Fimbriaria). External seg-

mentation distinct, except in a few species (AvMlina, Nemato-
tomia), and corresponding with the internal segmentation.
The genital pores are lateral except in the Mesocestoididse.

Each segment may contain one or more sets of genital organs.

The testes vary in number from one to several hundreds.
Ovary single, usually bilobed ; vitelline gland single, compact,
situated behind the ovary except in the Tetrabothnidse.
A vagina is absent in the Acoleidae, and in the Amabiliidse
it is replaced by an accessory canal. The uterus may consist

of a simple sac or it may be replaced by egg-capsules, or by one
or more paruterine organs ; uterine pores are absent except
in some species of the Tetrabothriidae, the eggs being
liberated as a result of degeneration of the muscular tissue

and parenchyma. Gravid segments are passed in the faeces.

Larval stage, where known, usually a hollow sphere with one
or more invaginations, each of which bears a scolex, or with
a bladder containing daughter-bladders, both of which contain

numerous scoleces. In some larval forms the bladder is

almost absent. Adults in mammals, birds, reptiles, and
amphibians.

Key to Families.

1. Sexes separate, t. e., strobila either male [p. 202.

or female Dicecocestida, nov.,

Sexes united, t. e., strobila contains both

male and female organs 2.

2. Genital pores on ventral (flat) surface of

segment Mesocestoididse, p. 189,
Genital pores marginal 3.

8. Vitelline gland anterior to ovary, suckers

usually with anterior lappets T«trabothxiid»,p. 201.

Vitelline gland posterior to ovary, suckeis

without anterior lappets 4.

4. Uterus composed of median stem with

lateral branches; eggs with a thick,

radially striated embryophore Tseniidaa, p. 2.

"Uterus sac-like, reticulata, or unstable;

eggs with tilts embryophoxes ........ 5.

»oi. n. »
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5. Head armed with numerous minute
hammer-shaped hooks Davaineidae, p. 69.

Head not armed with hammer-shaped
hooks 6.

6. Strobila cylindrical, external segmen-
tation incomplete Nematotaeniidae, p. 193.

Strobila flat, outer segmentation complete
with few exceptions 7.

7. Segments with never more than four p. 116.

testes, genital pores single, unilateral. . Hymenolepididae,
Segments with numerous testes, never

less than four 8.

8. Vasrina absent, replaced by an accessory

duct ; rostellum armed Amabiliidae, p. 194.

Vagina present (except in Aporina) .... 9.

9. Vaginal pore absent Acoleidaa, p. 198.

Vaginal pore present 10. [p. 25.

10. Head unarmed Anoplocephalidae,
Head armed (except in MeiroKa&thes
and Rhabdometra) 11.

31. Cirrus very large, armed with prominent
large spines; worms large and muscular Diploposthidae, p. 197.

Cirrus small; when armed, the spines

are inconspicuous ; worms usually small

and fragile Dilepididae, p. 1 53.

Family I. TiENIID^E Ludwig, 1886.

Rostellum rarely rudimentary, usually well developed and
armed with a double circle of hooks, the hooks in the anterior

circle being larger than, and alternating with, those in the
posterior circle, rarely with a single circle, or unarmed.
Suckers unarmed. Gravid proglottides longer than broad.

A single set of reproductive organs in each segment. Genital

pores irregularly alternate. Testes numerous. Ovary bilobed,

posterior to testes (except in Cladotcenia and Catenotcenia).

Uterus with a median stem and lateral branches ; eggs with a
thick, radially striated embryophore (except in Cladotcenia

and Catewtoenia. Adults in birds and mammals.
Type-genus :

—

Taenia Linnaeus, 1758.

Although the genus Taenia does not contain a large number
of species, it has been subdivided into at least five genera

;

species with an unarmed head, like T. saginata, have been
placed in a genus called Tceniarhynchus Weinland, 1858, whilst

T. tceniceformis has been referred to two distinct genera, viz.

Hydatigera Lam., 1816, and RedUcenia Sambon, 1924, on
account of the fact that its larval form (Cysticercus fasciolaris

Budolphi, 1808) is strobilate.

Hall (1919) divides the genus Taenia into three genera, viz. :

—

(1) Taenia Linnaeus, 1758. The rostellum is armed with a
double crown of hooks except in (a) T.saginata,wheie the head
is unarmed, and (b) T. monostephanoe, where the head bears

a single crown of hooks. Strobila usually large. Larva a
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oysticercus (one bladder containing one head). Found in
mammals. Type-species :

—

Taenia solium Linnaeus, 1758.

(2) Multiceps Goeze, 1782. Large worms; rostellum armed,
with a double crown of hooks. Larval stage a coenurus (one.
bladder with many heads). Type-speoies :

—

Multiceps multi-
ceps (Leske, 1780).

(3) Echinococcus Eudolphi, 1801. Strobila small and com-
posed of not more than four or five segments, of which only the
posterior (terminal) one is gravid : head with a double crown
of hooks ; larval stage an echinococcus. This is a bladder-
worm with a thick laminated wall, usually with daughter cysts
arising internally or externally. Brood capsules develop in
both the parent and the daughter cysts, and contain large
numbers of minute< scoleces invisible to the naked eye. Adult
worms in carnivorous mammals. Larval stage in herbivorous
and omnivorous mammals and birds. Type-species :

—

Echino-
coccus granulosus (Batsch, 1786).

The writer is of opinion that Hall's classification, based as
it is on larval characters, is untenable. When a diagnosis is

attempted of, for example, a worm passed by a dog, no inform-
ation is available as to whether the larval form is a cysticercus
or a coenurus. The identification of the worm should be possible
on the morphological characters of the adult. Several species
can be easily so identified: T. echinococcus is distinguished
by its minute size ; T. saginata by its unarmed head ; T. mono-
stephanos by a single crown of hooks ; T. tceniasformis by the
large size of the hooks, etc. But the greatest difficulty exists
in making a diagnosis of most species of Taenia, especially those
found in dogs. This is due to the fact that characters ascribed
to the various species are very variable.

Until recently, only two species of the genus Taenia were
known which during their development gave rise to a coenurus,
viz., T. multiceps Leske, 1780, the larval form of which occurs
in the brain of sheep, and T. serialis (Gervais, 1847), the larval
form of which occurs in the subcutaneous tissues etc. of the
rabbit. Certain Italian and German helminthologists were of
opinion that these two worms were identical, and that the
eggs, when swallowed by rabbits, could only develop in con-
nective tissues, and when swallowed by sheep in the nervous
tissues. Baillet (1863), however, proved experimentally that
when dogs were fed with the coenurus from the subcutaneous
tissues of a rabbit, and the adult worm obtained, the egg from
the adult worm would not infect sheep ; and, similarly, that
the eggs from the adult worms derived from a brain coenurua
would not infect rabbits.

Gaiger (1907) recorded a coenurus from the connective
tissues of the goat in India. As the cyst occurred in the con-
nective tissues, and not in the brain, and further, as rabbits do
not occur in India, Gaiger conoluded that the larva he had found

b2
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Principal Characters of

Number
of

hooks.

T. multicepa (Leske, 1790) 22-32

T. hydatigena Pallas, 1766 22-44

T. o»u (Cobbold, 1869) 24-36

T. aolium Linnaeus, 1767 25-50

T. terialit (Gervais, 1847) 26-32

T. krabbei Monies, 1879 26-34

T. tseniieformis (Batsch, 1786) 26-52

Size of

large

hooks,



TJSNIID*.

eariout Species of Tsenia.

Uterine

branches.



must be that of T. serialis. Dey (1909) recorded the same
larval parasite not only from connective and subcutaneous
tissues etc., but also from the brain of the goat, in India.

Southwell (1912) independently recorded Ccenurus serialis

from the goat in Ceylon. The occurrence of the same coenurus

in both the brain and connective tissues etc. of the goat is a
very striking fact, because in the rabbit it is extremely rare

for a coenurus to be found in the brain, whilst in the sheep it

is rarely found outside the nervous tissue.

Hall (1916) erected a new species of Taenia, which he called

MvMiceps gaigeri, for this worm. The adult is found in the dog.

So far as the writer is aware, no morphological differences exist

between the coenuri of T. multiceps found in the brain of sheep,

T. serialis from the connective tissues of the rabbit, and
T. gaigeri found in both the brain and connective tissues of

the Indian goat.

The three adult worms which are said to develop from the

above coenuri are so similar that the writer has found it practi-

cally impossible to distinguish one from the other, even in cases

in which the adult worm has been obtained as a result of feeding

experiments, and in which it was definitely known that the

ccenurus had been obtained from the brain of a sheep in the one
case or the connective tissues of a rabbit in the other.

It will be clear that these three species are very closely related,

and it is even possible that they are morphologically identical.

DevelopmentaUy, T. mvMiceps and T. serialis appear to be
quite distinct, because in the first case the larvae are nearly

always found in the brain, whilst in the other they are usually

found in connective tissues ; but the occurrence of a ccenurus
in both these positions in the Indian goat justifies the
supposition of their possible identity. In this connection it

may be noted that the Ascaris found in the pig is morpholo-
gically identical with the Ascaris found in man. Nevertheless,

it appears to be impossible to infect man with the larvse

obtained from the pig Ascaris or to infect the pig with the
larvae obtained from man.

In view of the fact that worms and their larvae generally show
a predilection for particular sites in the different hosts which
they inhabit, it could not be regarded as astonishing if it

proved to be a fact that the egg of T, mvMiceps found conditions

suitable for its development only in the brain of sheep, or, in

the case of rabbits, in the connective tissue, whilst in the goat
the conditions were equally suitable in both the above-named
sites.

The writer here accepts the genus Taenia in its widest
application. The species of this genus are so closely related

that it is impossible to give a satisfactory differential key, as
will be seen from the table on pp. 4 and 5 (after Baer), which
gives the principal characters of all known species.
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Genus TiENIA Linnteus, 1858.

With the characters of the family.

Type-species :

—

Taenia solium Linnasus, 1758.

(1) Taenia solium Linnaeus, 1758. (Fig. 222.)

Synonyms numerous, amongst which are the following :

—

Tcenia mwurbitina Pallas, 1781.

T. pellucida Goeze , 1782.

T. vulgaris Werner, 1782.

T. dentata Gmelin, 1790.

Cysticercus piriformis (Truutler, 1793).
Haly&is solium Zeder, 1 800.

T. humana armata Brera, 1802.

C. canis Rudolplii, 1819.

T. armata Pruneyre, 1823.

T. acanthotrias Weinlund, 1858.

T. (Ct/stoteenia) solium 11. Leuckart, 1862.

C. suit Cobbold, 18G9.

Adult worms in man. Ceylon ; India. (Cosmopolitan.)

Larval form (Cysticercus cellulosae) in pigs and man. Ceylon

;

India. (Cosmopolitan.)

As the anatomy of the various species of Tcenia is very
similar, it is proposed to describe the type-species in some detail,

and to restrict the descriptions of others to those characters

in which they differ amongst themselves.

The worms attain a length of from 2 to 3 m. , but may be even
longer ; they are composed of from 800 to 900 segments. The
gravid ones attain a length of from 1 to 12 cm. by 5 to

6 mm. in breadth. The genital pores are irregularly alternate,

and are situated near the middle of the lateral margin of the

proglottid. The neck varies in length from 5 to 10 mm.
Head. The head is globular and has a diameter of from 600

fj,

to 1 mm. The rostellum bears a double crown of hooks varying

in number from 22 to 32 (usually 26 or 28) ; the large ones have
a length of from 160 to 180 /x. and alternate irregularly with the

small ones, which measure from 110 to 140 fi.

Muscular System. This is well developed, and consists of

circular muscles which divide the parenchyma into a cortical

and a medullary part. Immediately external to the circular

muscles there are a number of longitudinal bundles, the

larger of which are situated nearest to the circular fibres ; a
second small layer of longitudinal fibres lies just beneath the

cuticle. In addition, dorso-ventral muscle fibres are abundant.
Excretory System. This consists of two main vessels running

along each lateral margin ; the ventral vessel is larger than the

dorsal and is usually situated laterally to it.

Nervous System. A single nerve runs longitudinally through-

out the length of the worm along each margin laterally to the
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excretory vessels ; in addition, two minute nerves, one on each

side, situated dorsally and ventrally to the main nerve, can

usually be seen.

Male Genitalia. The testes are very numerous and occupy
almost the whole of the medullary parenchyma between the

excretory vessels. The cirrus sac is comparatively small and
reaches the ventral excretory vessel. The cirrus is unarmed ;

the vas deferens is tightly coiled and runs from the cirrus sac

almost in a straight line to near the middle of the segment.
Female Genitalia. The ovary is bilobed and situated pos-

teriorly, the aporal lobe being slightly larger than the poral.

The vagina runs posteriorly to the vas deferens ; near the

Pig. 222.— Tunia tolium. A, head, X 30 ;

B, gravid segment, X C. (Original.)

middle of the segment it curves and passes behind the

ovarian isthmus. The vitelline gland is a short and broad
gland situated behind the ovary, and it sometimes presents a
bilobed appearance ; its duct opens with that of the shell

gland into the fertilization canal. The shell gland is a small
globular organ situated between the ovarian isthmus and the
vitelline gland. The fully developed uterus consists of a
median stem with from 7 to 10 lateral compound branches on
-each side.

This worm is of very great importance from both a medical
*nd a veterinary point of view. Man becomes infected with
the adult worm through eating infected pig's flesh improperly
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cooked. In addition, if a man swallows the egg as a result of

the pollution of water or vegetables it develops into the larval

form (Cysticercus cellulosae). A person harbouring the adult

worm may also automatically infect himself with the larval

form as a result of unclean habits ; and further, it is stated that
in some individuals the presence of the adult worm gives rise

to such acute gastric disturbances that gravid segments are

regurgitated into the stomach, which is equivalent to thousands
of eggs being swallowed. There is no part of the human body
from which the larval form has not been recorded. Its presence
in the human eye or brain in particular is of very serious im-
portance. Normally, however, the larval form is found in the
flesh of the pig, which becomes infected through swallowing
eggs which have been passed in human faeces.

C. cellulosae attains the size of a pea ; it consists of a colour-

less bladder containing a milky-white spot about the size of a
pin's head, this being the head of the future worm. When
swallowed by man, the bladder is digested, the head is set free,

and attaches itself to the wall of the intestine and buds off a
chain of segments.

(2) Taenia saginata Goeze, 1 782. (Fig. 223.)

Synonyms numerous, amongst whicu are the following: —
7'amiu solium Linnseus, 1758 (pro parte).

T. cucurbitiiia Pallas, 1781 (pro parte).

T. inermis Brera, 1802; Moquin-Tandon, 1860.

T. lata Pruner, 1847.

liothriocephalus tropicus Schmidtmuller, 1847.
'/'. mpdiocanellata KuchenmeLster, 1855.

T. (Ci/stoteetiia) mediocanettata Leuckart, 1863.

Adult worms in man only ; Ceylon ; India. (Cosmopolitan.)

Larval form (Cysticercus bovis) in cattle only ; Ceylon

;

India. (Cosmopolitan.)

This worm is also of considerable medical and veterinary

importance, because it is one of the common parasites of man.
The larval form occurs in the flesh of cattle.

The worm may attain a length of several metres and a
maximum breadth of 6 or 7 mm.; it is composed of about 1000
segments ; the gravid ones measure from 1 to 2 cm. in length by
about 7 mm. in breadth. The genital pores are irregularly

alternate and situated near the middle of the lateral margin
of the segment.
The species is distinguished by the fact that the head

does not bear hooks ; it has a diameter of about 1-5 mm. ; the

neck is rather long. It resembles T. solium Very closely,

but differs from it in the following points :

—

(1) It is larger and more fleshy.

. (2) The head is unarmed.
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(3) The uterus consists of a central stem with from about

18 to 33 compound lateral branches on each side.

(4) The larval form (C. bovis) occurs only in the flesh of

cattle, so that the eggs of this species are not infective to man.

In making a diagnosis of a human infection with a species of

Taenia, the following points should be noted :

—

(1) The eggs of T. solium and T. saginata cannot be dis-

tinguished from each other, so that when eggs are found in the

fseces one cannot say to which species they belong.

Fig. 223.

—

Teenia taginata. A, mature segment, X 7 ; B, gravid

segment, x 8 j C, Trnnia egg, x 1000. (Original.)

(2) The head of T. solium and its larva is armed with hooks,

whilst that of T. saginata and its larva is unarmed. A dia-

gnosis can therefore be made easily if the head is available, but

it is always difficult to obtain the Head, and, from a medical

point of view, when the head is obtained the necessity for

making a diagnosis has usually passed.

(3) The worms can be identified by the form of the uterus in

the gravid segments whioh are normally passed in human fwoes.
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In T. solium, the uterus bears from 8 to 10 branches on each
side, whilst in T. saginata the number is from about 18 to 33 on
each side ; in each case the branches are counted as they arise

from the main stem. They can be counted easily with a
hand-lens if the segments are washed in ordinary fresh water,,

pressed between two slides, and held up to the light, when
the uterine branches show up a milky white.

(3; Tsenia hydatigena Pallas, 1766.

Synonyms :

—

Lumbricus hydropicus Tyson, 1691.

Hydra hydatula Linnaeus, 1767.

Vermis vesiculnris erenrita Bloch, 1 780.

Hydatigena orbicularis Uoeze, 1782.

Tienia margmata Batoch, 1780.

Cysticercus tenuiccollis Kudolpui, 1810.

From dogs ; Lahore. Gaiger ; Sondhi.
Larval forms (Cysticercus tenuicollis) in (1) cattle, sheep, and

camels. (2) goats ; Rangoon. Meggitt. (3) the four-horned
antelope (Tetracercus quadricornis) ; Zoological Gardens, Cal-

cutta. Southwell. (4) ? Cervus axis ; apparently Ceylon.

Shipley.

The worm attains a length of from 75 cm. to 5 m., the average
size being 2 m., and consists of from 650 to 700 very fleshy

segments. Gravid ones measure from 10 to 15 mm. in

length and 4 or 5 mm. in breadth. The posterior margin of

each segment overlaps the anterior margin of the succeeding

one. In the gravid part of the strobila there is a tendency for

a median longitudinal furrow to appear on the dorsal and
ventral surfaces. It terminates posteriorly in a notch. The
genital pores are irregularly alternate, quite inconspicuous, and
situated near the middle of the lateral margin of the segment.

Head. The head has a diameter of about 1 mm.; the ros-

tellum is armed with from 26 to 44 hooks, the large ones having
a length of from 170 to 220 mm., and the small of from 110
to 160 mm.
Male Genitalia. There are from 600 to 700 rather small testes

distributed evenly over the dorsal surface of the segment, but
not encroaching on the ovarian and vitelline areas. The vas

deferens is loosely coiled and does not bear a seminal vesicle ;

it runs almost in a straight line from the cirrus sac to the

middle of the segment and is often pigmented. The cirrus sac

is cylindrical and measures about 450 by 130 p.
Female Genitalia. The ovary is bilobed, each part being

almost circular ; the aporal wing is distinctly larger than the

poral. The vitelline gland is large and lies transversely behind

the ovary. Between the vitelline gland and the ovary the

conspicuous shell gland can be seen. From the pore the vagina
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immediately dilates, and usually has a reflexed loop in the

vicinity of the longitudinal excretory vessel ; it runs to the

middle of the segment and curves round to the mid-ovarian

field ; it is often pigmented black. The uterus consists of a

•central stem with from 5 to 10 stout, lateral, multiple branches

on each side.

The young larva (Cysticercus tenuicollis) occurs embedded
in the liver or free ; older forms occur attached to the viscera,

and especially to the mesenteries and in the abdominal cavity

of oxen, pigs, sheep, etc.

<4) Tfflnia echinococcus (Zeder, 1803) Siebold, 1853. (Fig. 224.)

Synonyms numerous, amongst which are the following;:

—

Echinococcus granulosus (Batsch, 1786).
E. veterinorum Rudolphi, 1810.
E. polymorphm Diesing, 1850.
Echinococcifer echinococcus (Siebold, 1853) Wienland, 1861.

,
Tcenia echinococca Koeberle, 1861.

T. {Echinococcifer) echinococcus Leuckart, 1863.

T. (Arkynckoteenia) echinococcus Diesing, 1864.
T. (Echinococcus) echinococcus Railliet, 1885.

From dogs; Lahore. Gaiger; Sondhi. Berhampur, Bengal.

Southwell.

Larval forms (1) in the lungs of cattle ; Colombo. South-
well; (2) Horses, cattle, sheep, and camels ; India. Gaigerj

<3) Elephants ; India. Evans ; Leece.

The worm measures about 4 mm. in length and its maximum
breadth is 500 fi. It is composed of from 3 to 5 segments, the

last segment being somewhat longer than the rest of the worm.
The first segment contains no genital organs, the second
segment is mature, and the third is gravid.

The head bears from 28 to 50 hooks in a double crown, the

largest hooks measuring 22 to 30
fj.
and the small ones from

18 to 22 fi. According to Leuckart, the large hooks measure
40 to 54 /x and the small ones 30 to 38 p. In the mature seg-

ment there are from 40 to 60 testes ; the ovary is horse-shoe-

shaped with the concavity posterior ; in this concavity the

vitelline gland lies. The uterus differs from that of other

species of Tcenia in consisting of a tube which is more or less

coiled. The larval form is a hydatid cyst found in most herbi-

vorous animals, but principally in cattle. It has been
reoorded from practically every organ in the body, but shows a
predilection for the liver. It also occurs frequently in man.

This worm is of great medical and veterinary importance,

not because the presence of the adult worm in the dog gives

rise to marked symptoms in that animal, but because the egg,

when swallowed by either man or herbivorous animals, gives

rise to hydatid disease.
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Attention has been called to the fact that the worm is

extremely small, measuring only 3 or 4 mm. in length It lies

buried in the muoous membrane of the dog's small intestine

'Fig. 224.

—

Ttmia echinococcus. Entire worm, X 32.

(Original.)

and post mortem can only be seen with difficulty, even when
looked for by an -experienced investigator.

. The diagnosis of this worm in the intestine of the dog is a-

matter of great difficulty. In addition, it should be remarked
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that several species of Taenia occur in the dog, the eggs of

which cannot be distinguished one from the other. The
diagnosis of T. echinococcus in the dog depends on finding the

last (gravid) segment in the faeces : to do this it is desirable

that the dog's faeces should be mixed with fresh water and
emulsified until of the consistency of porridge. Small quan-
tities (about 1 c.c.) are then placed in a black developing dish

and mixed with more water ; when present, the last segment of

the worm can be seen as a minute body which shows white
against the black background. In the opinion of the writer,

all dogs suffering from T. echinococcus should be destroyed and
cremated at once, as they constitute a serious danger to man
and domestic animals.

The larval form in cattle is a bladder, often the size of a
cricket-ball. Multiple infections, especially in the liver of

cattle, are common, and when the infection is extensive the cyst

tends to be both smaller and sterile. The cyst is a colourless

body full of fluid ; when the fluid is drained off into a dish, a
sediment (often referred to as " sand ") settles to the bottom.
This " sand " consists of an enormous number of heads, each of

which, when swallowed by the dog, may become an adult worm
in that animal. Sterile cysts are so called because they con-

tain no " sand." Cattle and other herbivorous animals become
infected with the hydatid cyst through swallowing eggs which
have been deposited on pasture-land in the faeces of infected

dogs and foxes.

Man becomes infected with the hydatid cyst in a variety of

ways, e. g., pollution of water or green vegetables, or fondling

infected animals, as a result of which eggs accidentally gain

access to the mouth.

<5) Tsraia pisiformis (Bloch, 1780) Groelin, 1790.

Synonyms:

—

Vermis vesicularit pisiformis Bloch, 1780.
Hydaiiyena pisiformis (Bloch, 1780) Goeze, 1782.

Hydatigena utriculenta Goeze, 1782.

Hydatigena cordata Batsch, 1786.

Hydatigena utricularis Batsch, 1786.
Veticaria pisiformis (Bloch, 1789) Schrank, 1788.
Teetiia serrata canis domestici and vulpis Kudolphi,
1793.

Cystieercus pisiformis (Bloch, 1760) Zeder, 1803.
Tama serrata Goeze, 1782.

Ttenia novella Neumann, 1896.
? Tania polycalcaria v. Linstow, 1903.

From (1) Dogs ; Lahore, Punjab. Southwell ; Gaiger.

<{2) Canis aureus ; Museum Compound, Calcutta. Southwell.

(3) Felis tigris ; Burduar, Nepal Terai ; Sevoke and Sukna,
Darjeeling District. Southwell. (4) Fdis leo ; Zoological (Jar-

dens, Calcutta.- Southwell. (5) Felis partus*, Wirawila,
Antisea, South Ceylon, v. Linstow. . ..
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Larval form (Cysticerous pisiformis) apparently not re-

corded from India.

The Worm attains a length of from 60 cm. to 2 m., the average
length being from 90 to 100 cm. It is composed of about 400
segments. The maximum breadth is about 5 mm. The
terminal gravid segments attain a length of 1 cm. and a breadth
of 4 mm. The posterior lateral angles of all the segments are

prominent, giving the strobila a serrate appearance. The
genital pores are irregularly alternate, not prominent, and
located near the middle of the lateral margin of the segment
except in gravid ones, where they frequently lie well behind
the middle of the lateral margin.

Head. The head has a diameter of 13 mm.; the rostellum is

very powerful, sometimes 640 /x in diameter, and armed with
a double crown of from 34 to 48 strong hooks. The large hooks
measure from 225 to 294 it, there being a strongly curved blade

and a long handle. The small hooks measure from 132 to 177 fi

in length ; they have a strongly curved blade, a bifid guard, and
a blunt distal extremity.

Male Genitalia. There are from 400 to 500 testes in each
segment, and they occupy all the field between the two
excretory vessels except the space occupied by other genital

organs. They extend between the two lobes of the ovary and
posterior to the vitelline gland. The vasa efferentia open
into a distinct seminal vesicle from which the vas deferens

arises ; this is much coiled, and reaches from the middle of

the segment to the cirrus sac. The cirrus sac extends to

the ventral excretory vessel and is surrounded by glandular

cells.

Female Genitalia. The ovary is bilobed, each lobe being reni-

form. The vitelline gland is a large, transversely placed organ
situated behind the ovary. The shell gland is prominent,

and is situated between the ovary and the vitelline gland.

The vagina extends from the genital pore to the ovary in the

form of a curve, its internal extremity being dilated into a
rather prominent receptaculum seminis in the interovarian

field. The uterus consists of a central stem with from 8 to 14
lateral compound branches on each side.

Under the name Taenia polycaharia Linstow in 1903 de-

scribed a wormfrom the intestine of Felis pardus obtained from
Wirawila, Antissa, South Ceylon. It had a length of about
108 mm. and a maximum breadth of about 6:71 mm. All the
specimens were immature, the reproductive organs being

entirely undeveloped. The genital pores were irregularly

alternate. The rostellum was armed with 38 hooks disposed

in two rows. The large hooks measured about 238 /x in length

and the small ones 158 ft. There can be little doubt that this

species is identical with T. pisiformis.
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The larva is a bladder worm (Cysticercus pisiformis) found
in the liver, mesenteries, and, free or attached, in the abdominal
oavity of rabbits and other rodents.

Taenia sp. Southwell, 1922.

From Felis tigris ; Zoological Gardens, Calcutta. Southwell,
22. ii. 16.

It is almost certain that this worm is Taenia pisiformis

(Bloch, 1780) Gmelin, 1790.

(6) Taenia multiceps Leske, 1780. (Fig. 225.)

Synonyms:

—

Vermis vesicttlaris socialis Bloch, 1780.

Trenia vesiculates cerebrina Cioeze, 1780.

Hydatigena cerebralis Batsch, 1786.

Vesicaria socialis (Bloch, 1780) Schrank, 1782.

Ttenia cerebralis (Batsch, 1780) Gmelin, 1790.
Polycephalus ovinus Zeder, 1803.

Coennrus cerebralis (Batsch, 1786) Hudolphi, 1808.
Polycephalus ccenurus Tsehudi, 1837.

Ttenia multiplex Leuckart, 1 862.

Taenia coenurus (Tsehudi, 1837) Kuchenmeister, 1853.
Multiceps multiceps (Leske, 1780) Hall, 1910.

Multiplex multiplex (Leuckart, 1852) Liautard in

Hall, 1911.

From (1) Dogs ; Lahore. Gaiger. (2) The jackal (Canis

aureus); Zoological Gardens, Calcutta. Southwell. Larval form
(Ccenurus cerebralis) in sheep and camels ; Lahore. Gaiger.

? (3) Sits cristatus, Rangoon, Burma. Meggitt, who obtained
" numerous cysticercoids from all parts of the body. The
majority of goats are infected." It appears almost certain

that the forms recorded from the pig were specimens of Cysti-

cercus cellulosse, whilst those from goats were specimens of

Cysticercus tenuicollis or Ccenurus gaigeri Hall, 1916.

The worm attains a length of from 40 to 100 cm., and consists

of from 200 to 250 thin, semitranslucent segments which have
a maximum breadth of 5 mm. The last gravid segment
measures from 6 to 11 mm. in length and about 4 mm. in

breadth. The genital pores are irregularly alternate and are

situated slightly behind the middle of the lateral margin of the

segment.
Head. The soolex has a diameter of about 800 /t; the

rostellum is feebly developed and bears a double crown of

from 22 to 32 hooks ; the large ones measure from 150 to 170 /t

in length; the blade is only slightly carved, the handle straight

in general direction but with sinuous borders and commonly
notched dorsally. The small hooks measure from 90 to 130 fi in

length ; the blade is moderately to strongly curved, the handle

long and tapering, usually curved, the convexity being dorsal,

and the distal extremity is turned dorsally.
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Male. Genitalia. There are about 200 testes, confined princi-

pally to the lateral fields near the longitudinal canal and ex-

tending posteriorly to the vitelline glands. The vas deferens
is closely coiled, running in the median direction from the cirrus

sac to the central stem of the uterus. The cirrus sac extends-

from the genital sinus to the excretory vessels ; it is sometimes
curved, and measures from 315 to 350 /* in length by from 110
to 145 fi> in breadth.

Fig. 225.

—

Tmiia mvXticeps. Gravid
(Original.)

X10.

Female Genitalia. The ovary is bilobed, the two halves being
rather widely separated, fan-shaped and equal in size. The
vitelline gland is small, somewhat triangular, and at some
distance posterior to the ovary. The shell gland lies between
the vitelline gland and the interovarian field. The vagina
possesses no peculiarities. The uterus consists of a central

voi. H. c
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stem with from 9 to 26 lateral compound branches on each
side. A striking characteristic of this species is the almost
constant interpolation of a uterine branch on each side between
the ovary and the vitelline gland.

In Cania aureus the worms had a length of 7 cm. and a
breadth of 4 mm. The head was armed with two rows of

hooks, 15 in each row ; the large ones measured 160 jtx. and the
small 105 p. The uterus had 16 branches on each side. The
genital pores were situated in the middle of the segment.

In specimens from Felis pardus mentioned below there were
again 15 hooks in each row, the large ones measuring 155 fi

and the sniall ones 116 (i. This is the Taenia- sp. recorded by
Southwell in the Ann. Trop. Med. & Parasitol. 1922.

The larval form is a vesicle as large as a golf ball, filled with
fluid, and containing a number of heads (about 150), each of

which is easily visible to the naked eye and has a diameter of

about 15 mm. These heads are peculiar in that they occur

in clusters which occupy only a small part of the internal wall

of the cyst, the rest of the cyst being clear ; they never become
detached from the wall of the cyst. The larva (Coenurus

cerebralis) occurs in the brain of sheep and cattle, and it is

rarely found in any other situation.

It will therefore be realized that this worm is of considerable

veterinary importance, and when dogs are infected with tape-

worms a serious attempt should be made to ascertain whether
this species is present or not, because if it is the infected

dog is continuously spreading the " gid " disease amongst
fheep, goats, and other potential hosts.

£amia sp. Southwell, 1922.

From Felispardus ; Zoological Gardens, Calcutta. Southwell.

The worms measured only 1 cm. in length and 500 /a

in breadth ; they were quite immature. The large hooks
measured 135 to 145 /j, and the small hooks 90 to 100 /*.

The writer now refers this species to Tcenia multiceps Leske,

1780.

<7) Tania t»nia>formis (Batscli, 17i-6) "Wolffhiigel, 1911.

Synonyms :

—

Vermis veticularis mnris Havtmann, 1695.
Fasciola muris kepaticee Roederer, 1762.
Tania hydatigena Pallas, 1766.
Vermin verieularis tanieeform.it Bloch, 1780.
Tania cnllo brevinsimo Bloch, 1782.
Tania terrata Goeze, 1782.
Hydatigena taniaformi* Batsch, 1786.

Oytticercta ftueiolaru Rudolphi, 1808.
Tatnia eramcollit Rudolphi, 1810.
Tania taniaformit (Bloch, 1780) Stiles & Stevenson,
1906.
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Adult forms in (1) cats; Lahore. Gaiger, Southwell, and
Moghe. Rangoon, Burma. Meggitt. (2) Felia viverrina

;

Zoological Gardens, Calcutta. Southwell.
Larval form (Cysticercus fasciolaris) in rats ; Berhampur,

Bengal ; Civil Veterinary College, Calcutta. Southwell.
The worms measure from 50 to 60 cm. in length and have a

maximum breadth of from 5 to 6 mm. Only extremely gravid
segments are longer than broad. The genital pores are in-

conspicuous and irregularly alternate ; they are situated at
tho middle of the lateral margin of the segment. The head is

stout, cylindrical, and 1*7 mm. thick. The rostellum is armed
with a double crown of from 26 to 52 hooks. The large ones
measure from 380 to 420 \l in length ; the blade is slightly

curved and the guard shows a tendency to be bifid. The
smaller measure from 250 to 270 /x in length ; the blade is

moderately curved and the handle is straight with a small
distal enlargement.

Male, Genitalia. The testes are numerous, closely packed,
mora or less lateral in position, leaving the central field almost
clear ; anteriorly, however, they extend across the segment.
They also reach posteriorly to the ovary, but do not pass
behind the vitelline gland. The vas deferens is closely coiled

and extends almost in a straight line from the middle of the
segment to the cirrus sac ; the latter is slender and frequently

curved in gravid segments. In mature segments it measures
from 430 to 475 ju. and in gravid segments 300 to 345 fi. In
whole mounts it is difficult to see.

Female Genitalia. The ovary is bilobed, the poral lobe being
smiller than the aporal. The vitelline gland is a some-
what irregular and conspicuous organ situated immediately
behind the ovary. The shell gland is very inconspicuous.

Frrm the pore the vagina frequently presents a curved dila-

tation in the vicinity of the excretory vessels, and at this

point is encircled by a well developed sphincter. For the rest

of its course it runs parallel with the vas deferens to a point

near the middle of the segment and then curves between
the ovarian lobes. The numerous lateral branches of the
uterus (17 or 18 on each side) are almost parallel with each
other, but later on become sacculated, especially at their distal

extremities.

The larval form, known as Cysticercus fasciolaris, occurs in

the body-cavity, liver, etc., of rats and mice. It may attain a
length of two or three inches and a breadth of 4 mm. It

frequently bears posteriorly a number of segments which,

however, do not contain any genital organs.

c2
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(8) Tamia serialis (Gervais, 1847). (Fig. 226.)

Synonyms:

—

Ccsnurus serialis Gervais, 1847.

Tamia serialis (Gervais, 1847) Baillet, 1863.
Coenurus cuniculi (Diesing, 1883) Cobbold, 1864.

Coenurus lowzowi Lindemann, 1867.

Multiplex serialis (Gervais, 1864) Liautard, in HaL,.

1911.

From dogs ; Lahore ; Calcutta ; and Angul, Orissa. Southwell.

Lahore; Gaiger, Sondhi.

Larval form (Coenurus serialis) not yet recorded.

The larval form of this species normally occurs in the sub-

cutaneous tissues of the rabbit. There are, however, no rabbits

in India, although hares are plentiful. Gaiger, Dey, and
Southwell separately recorded what thay believed to be larval

forms of this species from the connective tissues of the Indian

goat, and Dey further recorded it from the brain of that

Fig. 226.

—

Tsenia serialis. Head, viewed enface, X 59.

(Original.)

animal. Hall, however, considered that the larval forms-

recorded from the goat are not T. serialis, and he accordingly,

in 1916, erected the species T. gaigeri, the adult form living

in the dog and the larva in the brain and connective tissues

of the Indian goat.

The worm measures from 20 to 72 cm. in length and has a
maximum breadth of 35 to 5 mm. It is very thick dorso-

ventrally. The genital pores are prominent and are situated

in various positions posterior to the middle of these segments.
Mature segments are broader than long, whilst gravid ones
are longer than broad and may measure from 6 to 12 mm. in

length by 3 to 4 mm. in breadth. According to Hall, the one
characteristic of this worm is the fact that the posterior
margin of each segment overlaps the anterior margin of the
next.

Head. The head is almost spherical and measures from
860/a to;.1^5 mm. in diameter. The rostellum bears from
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.26 to 32 hooks arranged in a double crown. The large ones
vary in length from 135 to 115 fi; the blade is moderately
curved and the handle sinuous in outline. The small hooks
vary in length from 78 to 120 /*, the blade being strongly to
moderately curved ; the handle is short and curved and the
guard bifid.

Male Genitalia. The testes are very numerous, and at first

do not invade the median field. Later, however, they extend
into the median field and also occur posteriorly to the ovary.
Immediately in front of the ovary there is a small field free

from testes. The vas deferens is only slightly coiled. The
cirrus sac is narrow and elongated, measuring from 200 to 300 y.

in length by from 55 to 100 /* in breadth.
Female Genitalia. The ovary is bilobed ; immediately

behind it is the somewhat transversely elongated vitelline

gland. The shell gland is inconspicuous and is situated
between the two lobes of the ovary. From the genital pore
the vagina sometimes presents a reflex loop, or several loops,

near the longitudinal excretory canal, and then curves gradu-
ally on its way to the ovary. The uterus consists of a central

stem with from 20 to 25 lateral branches on each side whioh
anastomose ; it is therefore difficult to count them.
The larval form is Coenurus serialis which is found in the

subcutaneous tissue and lumbar muscles of rabbits and hares.

It is apparently indistinguishable from the coenurus of

T. mvlticeps, which occurs in the brain of sheep.

Taenia ovis (Cobbold, 1869) Eansom, 1913.

Synonyms :

—

Cysticercus ovis Cobbold, 1889.

Cytticercus oviparient Maddox, 1873.

Cysticercus celluloses Kuchenmeigter, 1878.
Cysticercus tenuicollis Cbatin, 1886.
Cysticercus oviparus Leuckart, 1886.

From dogs ; Lahore. Southwell.

Larval forms (Cysticercus ovis) not yet recorded from India.

The worm measures 45 to 110 cm. in length, with a maximum
breadth of 6*5 mm.; it shows a tendency to twist in the form
of a spiral. The segments have convex lateral borders, and
only gravid ones are longer than broad ; the latter may
attain a length of 1-5 om. and a breadth of from 3 to 5-5 mm.
The genital pores are very prominent and are situated in the

middle of the lateral margin of the segment. The pore may
attain a diameter of 1 mm. andean elevation of 750 p.

Head. The scolex is oblong fcnd measures from 800 /* to

1*25 mm. in breadth. The rostellum bears a double crown
of from 24 to 36 hooks. The large ones measure from 156 to

1S8 p in length ; the blade is slightly curved, the handle

narrow, rather long, and often with a well marked oonoavity
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on its dorsal border near the guard. The small hooks measure
from 90 to 100 /x in length ; the blade is sharply curved, the

handle long, narrow, and tapering, •with a tendency to turn

ventrally at its distal extremity.

Male Genitalia. There are about 300 testes, crowded together

laterally and pressing on to the lateral margins of the ovary,

but not extending posteriorly to it. In the median field they
are more loosely scattered, and anteriorly to the ovary they
leave a semicircular space. The vas deferens is thrown into

a series of somewhat irregular loops, and occasionally a loop

crosses the vagina. The cirrus sac measures from 450 to 550 /z.

in length and does not extend to the ventral excretory vessel.

Female Genitalia. The ovary is bilobed, the aporal half

being larger than the poral ; both are of a loose open texture

and are elongated transversely. The vitelline gland lies

posteriorly to the ovary, is very elongated transversely, and
is of a reticular structure. The shell gland is very small. The
vagina usually follows a sinuous course, and either just clears

the poral lobe of the ovary or crosses it, the latter being,

according to Hall, a distinctive character of this species. The
uterus consists of a central stem with from 20 to 25 compound
lateral branches on each side.

The larva (Cysticercus ovis) is found embedded in the heart,

voluntary muscles, oesophagus, lung, etc., of the sheep and
goat.

(10) Taenia retracta Linstow, 1903.

From Cants echloni (? Vulpes ferrilatus), ? Tibet.

Larval form not known.
Doubt exists as to whether the host of this parasite was

from Tibet. Linstow states that he obtained the worm from
Canis eckloni (collection St. Petersburg Museum).
Baer (1925) gives the host as Vulpesferrilatus, theTibetan fox.

The worm was immature and measured 550 mm. in length.

The head was armed with 34 hooks arranged in a double crown.
The large hooks had a length of 308 /x and the small ones 211 fx..

The number of uterine branches and the size of the egg are not
known. The species seems closely related to, if not identical

with, T. pisiformis.

(11) Tamia gaigeri (Hall, 1916).

Synonyms :— Ccenunu serialffl/Arta*, 1847.
MuUkeps c/aigtiUm\, 1916.

From dogs ; Lahore. Gaiger^Bondhi.
Larval form (Ccenurus gaigeri) in the connective tissues

and brain of Indian goats, recorded by Gaiger, Dey, and South-
well.



The worm varies in length from 25 to 182 cm., the average
size being about 40 cm. The terminal segments measure
about 14 mm. in length and 2 or 3 mm. in breadth ; it is com-
paratively thin, delicate, and translucent. The genital pores
are inconspicuous, irregularly alternate, and situated slightly

behind the middle of the lateral margin of the segment.
Head. The head has a diameter of about 1 mm. The ros-

tellum is poorly developed, measures about 360 /jl in breadth,
and is armed with a double crown of from 28 to 32 hooks

;

the large ones measure from 160 to 180 /u. in length ; the blade
is slightly curved, the handle nearly straight, with a dorsal

notch, and the guard in lateral view is cordiform. The small
hooks measure from 115 to 150 /x in length, have a strongly
curved blade, and the handle is rather long and straight,,

tapering to a blunt tip. The guard has a median ventral

depression, but is not bifid ; it meets the handle at an obtuse
angle. There is a short but distinct neck.

Male Genitalia. There are from 200 to 225 rather large,

irregularly spherical testes, confined principally to the lateral

fields ; they extend posteriorly as far as the vitelline gland.

The vas deferens arises close to the median stem of the uterus

and is densely coiled. The cirrus sac measures about 260 /x

by from 100 to 125 [x, and extends to the ventral excre ory
vessel.

Female Genitalia. The vagina is bilobed, each lobe being
fan-shaped ; the two lobes are close together. The vitelline

gland is somewhat triangular in outline, the apex extends
into the inter-ovarian field ; occasionally the gland is elongated,

extending along the longitudinal axis of the segment The
shell gland is comparatively large and situated between
the two lobes of the ovary. The vagina sometimes shows
a reflexed loop near the excretory vessel ; it then pursues a
wavy course in a wide curve round the poral ovarian lobe to

the mid-ovarian field. The uterus consists of a central stem
with from 12 to 15 wide compound branches.

The larval form, Ccenurus gaigeri, is found in the central

nervous system, internal organs, intermuscular connective

tissue, under the peritoneum and subcutaneous tissues of the

goat in India and Ceylon.

The adult worm is a parasite of considerable veterinary

importance, and the remarks made with reference to T. multi-

ceps apply equally to this species.

Worms incompletely described arid of doubtful determination.

(1) Tmsia mhanbeb Linstow, 1903. (Fig. 227.)

From Schneider's leaf-nosed bat (Hipposideris speoris),

Kalpitiya, Ceylon. ? Willey. Larval form not known.
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The worm measures about 1-8 cm. in length and has a maxi-
mum breadth, a little behind the middle, of 1-42 mm. All the

segments are broader than long and the genital pores are uni-

lateral. The strobila contains no calcareous corpuscles.

The longitudinal muscles are in two layers, the external

layer consisting of bundles each containing two or three
fibres and the internal bundles each containing from six

to eight fibres. There are two longitudinal excretory
vessels along each margin, one of which is markedly coiled.

The scolex has a breadth of 130 fi, the rostellum of 62 ja ;

the latter bears, a little distance from its anterior end, a single

row of 24 peculiarly shaped minute hooks, each of which
measures about 9-1 ft.

The number of testes is not known, but about 20 are visible

in each transverse section. The cirrus sac is small and pyri-

form. The ovary lies in the central substance and consists

of a number of groups of glands which spread out mostly

m
Fig. 227.—Tenia meander. Rostellar hook, magnification

unknown. (After Linstow.)

on the aporal side. The receptaculum seminis reaches almost
to the middle of the transverse section. The vitelline gland
is in the middle of the segment and the shell gland is close'

to it.

The above is an abstract of Linstow's description of this

«pecies* The unilateral pores and the single row of small

and peculiarly-shaped hooks indicate that it does not belong
to the genus Taenia ; the description is so inadequate that
it is impossible to place it in any genus, but the shape of the
hooks, which strongly resemble those of OligcPrcJris paucu
testiculatus Fuhrmann, 1913, should enable future investigators

to identify the worm with considerable certainty.

<2) Tjsnia sp. Linstow, 1906.

From Haliaster indue Bodd. ; Nedunkeni, Ceylon. ? Willey.

{3) Tmsu. sp. Southwell, 1922.

From a dog; Lahore. Southwell.

<4) Tmsia sp. Southwell, 1922.

From Ursus torquatus ; Zoological Gardens, Calcutta.

Southwell.

<5) Taenia sp. (cystic form) Meggitt, 1927.

From Semnopiihecvs entellus; Victoria] Memorial Park,
Rangoon, Burma. Meggitt.
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A single cysticercus was obtained. The rostellum was
armed with a double crown of alternating large and small
hooks, measuring 370 to 400 fi and 260 to 280 /x respectively.

The size of the hooks suggests that the species is closely related

to T. tceniceformis (Batsch, 1786).

Family II. ANOPLOCEPHALIDA) Cholodkovsky,

1902.

Soolex unarmed, without rostellum or accessory suckers.

Segments broader than long. Genital organs single or double
in each segment. Genital pores may be absent. Genital

ducts generally pass dorsally to the excretory vessels, but may
pass between them or ventrally to them. Testes numerous
or few. Uterus tubular, reticulate or sac-like ; it may become
transformed into egg-capsules, or it may be replaced by one
or more paruterine organs. Eggs with three envelopes, the
inner one being chitinous and sometimes bearing a pyriform
apparatus. Adults in birds, mammals, and reptiles. In no
species of this family is the life-history known.

Type-genus :

—

Anopfocephala Blanchard, 1848.

Key to Subfamilies.

Uterus persistent , Anoplocephalinse, p. 26.

Uterus developing paruterine organs Thysanosominss, p. 49.

Uterus breaks up into egg-capsules Linstowinas, p. 68.

The family is usually divided into four subfamilies, viz.,

Anoplooephalinae Fuhrmann, 1907 ; Linstowinse Fuhrmann,
1907 ; Thysanosominae Fuhrmann, 1907 ; and Avitellininae

Gough, 1911. Baer has, however, recently revised the family
and has united the latter two subfamilies into one, which he
names Thysanosominse. He therefore recognises three sub-

families only.

Subfamily I. ANOPLOOEPHALIN^ Fuhrmann, 1907.

Genital pores double, unilateral or irregularly alternate,

sometimes absent. Genital ducts pass dorsally to excretory
vessels except in one case, in which they pass between them.
Testesusually numerous, sometimes reduced to two per segment.
Cirrus pouch well developed. Female genitalia in the poral

half of the segment. Uterus tubular or reticulate, becoming
aao-like later on. Adults in mammals and birds.

Type-genus i—Anoplocephala Blanchard, 1848.
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Of the genera included in this subfamily, the following

have been recorded from India :

—

(1) Anoplocephala Blanchard, 1848 ; (2) Moniezkt Blanchard,
1891 ; (3) CiUoUmia Riehm, 1881 ; (4) BertieUa Stiles & Hassall,

1902 = Bertia Blanchard, 1891 ; (5) Aporina Fuhrmann, 1902 ;

(6) Paronia Diamare, 1900.

Liihe (1910) erected the genus Paranoplocephala to accom-
modate worms resembling species of Anoplocephala in all

details, except that the genital pores were irregularly alternate

instead of unilateral.

Baer (1924) established the genus Anoplocephaloides, but
the characters of this genus were almost exactly those ascribed

to the genus Anoplocephala. The same author in 1917 placed
his genus Anoplocephaloides as a synonym of the genus Para-
noplocephala Liihe, 1910, but whereas Liihe included in his

genus only these species with irregularly alternating pores,

Baer emended the characters of Liihe's genus so that it

included species with unilateral pores. As emended by Baer
it is impossible to say whether a species with unilateral pores

should be placed in the genus Paranoplocephala or Anoph'
cephala. It is therefore clear that the genus Paranoplocephala

must be restricted so as to include only those species with
irregularly alternating pores.

Key to Genera.

1

.

Each segment -with a single genital pore .

.

2.

Each segment with two genital pores .... 3.

2. Pores unilateral Anoplocephala, p. 26.

Pores irregularly alternate , 4.

3. Large -worms parasitic in sheep and cattle

;

eggs -with pyriform apparatus Moniezia, p. 37.

Smaller -worms parasitic in rabbits and
hares; eggs with pyriform apparatus. . . . Cittot.«:nia, p. 41.

Parasitic in birds ; eggs without pyriform
apparatus PAnoNiA, p. 40. '

4. Uterus extending laterally to excretory
vessels ; eggs without pyriform apparatus. Apobina, p. 45.

Uterus situated internal to the excretory

apparatus Bebtiella, p. 43.

Genus I. ANOPLOCEPHALA Blanchard, 1848.

A single set of reproductive organs in each proglottis.

Genital pores unilateral. Genital canals pass dorsally to longi-

tudinal excretory vessels. Vaginal pore ventral to cirrus sac.

Testes aporal or scattered uniformly throughout the pro-
glottis. Female glands poral. Uterus a transversely elongated
sao with pooket-like appendages anteriorly and posteriorly.

Eggs with well developed pyriform apparatus. Adults in
mammals and birds.

Type-species :

—

Anoplocephala perfoliate (Goeze, 1782).
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Key to Species.

1. Parasite* of Equidio 2.

Parasites of ElephaiHida? A. manubriata, p. 36.

Parasites of Khmocerotida! A. gigantea, p. 32.

2. Head with lappetx A. perfoliata, p. 27.

Head without Jappets 3.

3. Small worms usually lees than 2 cm in

length A. mumiUana, p. 30.

Large worms up to 1i> cm. in length .... A. magna, p. 30.

Fig. 228.

—

Anoplocephala perfoliata. Natural size. (After Yorke and Southwell.)

(1) Anoplocephala perfoliata (Goeze, 1782). (Figs. 228, 229,

230, 231, & 232 B.)

Synonyms t— Tcenia perfoliata Goezo, 1782.

Tcenia equina Pallas, 1 782.

Tcenia quadnhbata Abildgaard, 1769.

From the horse ; Lahore. Gaiger.

The worm attains a length of 7 cm. and a breadth of 1*2 cm.

The scolex is almost cubical and measures 3 mm. in breadth
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and 2 to 3 mm. dorso-ventrally. The posterior part of

the scolex bears four small lappets, two dorsally and two
ventrally, situated one behind each sucker.

The longitudinal muscles are well developed, and are

arranged in a large number of small bundles, disposed in a
single layer. The dorso-ventral and transverse muscles are

well developed. The excretory system is much ramified, and
consists of two principal longitudinal vessels on each side.

Fig. 229.—Anoplocephala perfoliata. In toto preparation of anterior

end, X 6. (After Yorke and Southwell.)

Male Genitalia. There are about 200 testes distributed

throughout the segment, disposed in two or three dorso-ventral
layers. The external seminal vesicle is prominent, and the
cirrus sac contains an internal seminal vesicle. The cirrus

measures 450 /x in length, 200 p in breadth, and is armed.
Female Genitalia. The bilobed ovary is situated on the poral

side of the segment. The aporal lobe is almost twice as large

as the poral lobe. The vitelline gland is situated behind the
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ovary in the poral half of the segment. The vagina opens
behind thecirrus sac and dilates into an enormous receptaculum
seminis. The uterus at first is a transverse tube which later

on becomes sac-shaped and lobed, and finally fills the whole

DORSAL.

e.vs.

VENTRAL.

Anoploeephala perfoliate.

Tig. 880.—Segment, viewed posteriorly, showing male genitalia, X 15.

(After Yorke and Southwell.)

Fig. 231.—Eggs, X 360. (After Yorke and Southwell.)
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segment. The egg measures about 80 /x in diameter and the
oncosphere 16^. It contains a well developed pyriform
apparatus.

(2) Anoplocephala magna (Abildgaard, 1789). (Pig. 232 B.)

Synonyms :

—

Tania magna Abildgnavd, 1789.
Tmnia equi Mueller, 1780 p.p.

Taenia equina Pallas, 1781 e. p.
Tarda zebrre Riidolphi, 1808.

Ttenia plicata Rudolph!, 1810.

Anoplocephala zebra" Railliet, 1891.

Anoplocephala restricta Railliet, 1893.

Anoplocephala plicata var. pediculata Railliet, 1893.
Anoplocephala plicata var. strangulata Railliet, 1893.
Anoplocephala plicata var. restricta Railliet, 1893.

Anoplocephala plicata var. servei Bounhiol, 1912.

From the horse and donkey ; Lahore and Calcutta. Gaiger
and Southwell.

The worm measures up to 25 cm. in length and has a maxi-
mum breadth of 25 cm. The scolex has a diameter of 3 mm.
and appears globular. The suckers have a diameter of 200 /t.

The longitudinal muscles are distributed in three layers

and are occasionally segregated into bundles.

The excretory system resembles that of A. perfoliate,.

There are from 400 to 500 testes filling the entire paren-

chyma and disposed in three or four dorso-ventral layers.

The cirrus pouch is long, but only 100 /ll in breadth. It is fur-

nished with a strong retractor muscle. The cirrus is also very
long and is armed with spines. Internal and external seminal
vesicles are present.

The ovary attains a breadth of 4-5 mm. The vitelline

glands and the ovary are in the poral half of the segment.

The gravid uterus fills the entire segment. The egg measures
70 to 80 /j, and the oncosphere 12 p. A well developed pyriform
apparatus is present.

(3) Anoplocephala mamillana (Mehlis, 1831). (Fig. 232 A.)

Synonyms:

—

Taenia mamillana M6hlis, 1831.

Tarda globiceps Diesing, 1856.

Anoplocephala globiceps (Diesing) Liihe, 1895.
Anoplocephalouies mamillana (M6hlis) Baer, 1924.

Paranoptoeephala mamillana (MShlis, 1831) Baer, 1927.

Prom the horse ; Lahore. Gaiger.

Baer (1927) places this species in the genus Paranoplocephala
Liihe, 1910, the characters of which are :—Worms of varying
size. Genital pores .unilateral or alternating irregularly.

Genital duets pass dorsally to excretory vessels and nerve.
Testes numerous, situated on the aporal side of the ovary,
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but they may extend beyond the excretory vessels on the
same side. Female genital glands situated in the poral half

of the segment. Uterus a transverse tube which may extend
beyond the excretory vessels on the ventral side, and become
sac-like and lobed. Eggs with pyriform apparatus. Adults
in rodents and Perissodactyla.

It is difficult to find any justification for placing the species

mamillana in this genus.

Fig. 232.—Outlines of A, Anoplocephala mamillana ; B, A. perfoliata
;

and C, A magna. Natural size. (Original.)

The worm attains a length of from 1 to 4 cm. and a maximum
breadth of 6 mm. Usually, however, it is much smaller and
measures about 1-2 cm. in length, 3 mm. in maximum breadth,

and contains 30 segments. The scolex is from 700 to 800 p in

•diameter.

Mate Genitalia. There are from 60 to 100 testes disposed

in several layers and situated in the aporal half of the segment.
Both an internal and external seminal vesicle are present.

The cirrus sao is well developed and pyriform, measuring
from 800 /x to 1 mm. in length. The cirrus is unarmed.
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The female genitalia present no peculiarities. The vagina
opens behind and ventrally to the cirrus sac and a large

reoeptaculum seminis is present.

The relative size and appearance of the three preceding
species of Anoplocephala are represented in fig. 232.

(4) Anoplocephala gigantea (Peters, 1856) Blanchard, 1891.

(Kg. 233.)

Synonyms :

—

Teema gigantea Peters, 1856.
Tatnia magna Murie, 1870.

Plagiotcenia gigantea (Peters) Peters, 1871.
Anoplocephala gigantea (Peters) Blanchard, 1891.

Anoplocephala latissima Deiner, 1912.

SehizoUenia gigant,ea (Peters) Douthitt, 1915.
Schizoteenia latissima (Deiner) Douthitt, 1916.
Anoplocephala vulgaris Southwell, 1921 (Thysanosoma

sp. Southwell, 1916).

Anoplocephala magna var. gigantea (Peters) Baer,
1923.

Plagiotienia latissima (Deiner) Stunkard, 1926.

Plagiotcenia vulgaris (Southwell ) Stunkard, 1926.
Playiotcema longa Stunkard, 1926.

From (1) Rhinoceros unicornis ; Janakpur, Nepal Terai,

India. Southwell. (2) Rhinoceros sondiacits; locality un-
known, specimens in Indian Museum.

This is the broadest cestode known, and apparently is a
parasite common in both the African and the Asiatic rhino-

ceros. Stunkard (1926) re-established the genus Plagiotcenia

based on the large size of this worm, and so separated it from
Anoplocephala and Schizotoenia. It is evident that it belongs

to the genus in which it is now placed.

The length of the worm is very variable owing to the fragility

of its posterior part. It varies from 7 to 15 cm. in length

and has a breadth of from 2 to 4 cm.
The MacCallums, however, have recorded a specimen at

least 20 feet in length from the Javanese rhinoceros (R.

sondiacus) ; whether or not the worm was of this species is not
definitely known.

Scolex. The head is usually very small and there are no
lappets. The four suckers are directed forward and slightly

outward, and have a diameter of about 90 fi ; there is no
neck. The lateral margins of the anterior segments curve
forward so that the head rests in a deep depression between
two shoulders, and can be seen only with difficulty with the
naked eye. '

Muscular System. This is poorly developed ; the longitudinal

bundles have a thickness of about 50 ft,
and the annular

ones of 15 ju. ; a single bundle of muscle .fibres connects the
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internal extremity of the cirrus sac to the ventral wall.

The dorso-ventral muscle fibres are strongly developed.
Nervoua System. There are three longitudinal nerves on

each side, the main nerve being median. The other two are
small and are situated lateral to the main nerve, one dorsal
and one ventral.

Dorsal

Vealral
B.

Hg. 233.

—

Anoplocephala qigantea. A, transverse seotion of immature-
segment showing development of genitalia, X 21 j B, diagram
of female duotB. (After Southwell.)

Excretory System. Apparently there is only a single vessel

on each side. It is well developed and has a. diameter of

about 45u. It gives off numerous lateral branohes.

Male Genitalia. There are from 100 to 200 testes ; they first

appear in about segment 15, and they disappear in about
vol. n.
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segment 62. When fully developed they extend the whole
distance between the aporal water vessel and the inner ex-

tremity of the cirrus sac. They are situated for the most
part dorsally but extend ventrally, reaching the rudiment
of the ovary.

The cirrus sac is first evident in segment 10, where it measures
about 250 ft in length and 150 /x in breadth. The rudimentary
external seminal vesicle can also be seen in this segment,
lying immediately median to the cirrus sac. A few segments
further back the cirrus sac has enlarged to 900 /x in length

and its breadth is 275 fi ; it lies dorsally to the water vessel

and nerve and gradually curves ventrally, until its internal

extremity lies almost on the ventral surface. The outer

seminal vesicle lies median and dorsally to the cirrus sac ;

it is a U-shaped tube having a diameter of about 40 fi, the

limbs of which lie close together ; the inner limb gradually
merges into the vas deferens, which narrows and pursues a
wavy course along the dorsal surface. The inner seminal

vesicle is first visible in segment 26 as a small club-shaped
cavity near the internal extremity of the cirrus sac ; it en-

larges rapidly, and in segment 37 practically fills the entire

pouch. The cirrus shortens as the inner seminal vesicle

enlarges, and eventually disappears altogether ; apparently

it is unarmed.
A little further back the cirrus sac measures about 2 mm.

in length and has a breadth of 450 fi. It remains this size

in a number of segments and then gradually becomes
straighter and narrow, persisting to the last segment. The
outer seminal vesicle also enlarges enormously

4
and alters

its position accordingly, after which it gradually shrinks.

Female Genitalia. The ovary first appears in segment 19

;

it is situated ventrally and measures 45 /* in the dorso-ventral

diameter. It attains its highest development a little further

back, and disappears quickly. When fully developed, it

extends laterally to within 650 fi of the aporal water vessel

and to within 700 p of the poral water vessel. The ovary is

divided into two wings by the vitelline glands ; the poral

wing has a lateral diameter of about 2*2 mm. and the

aporal of 3-5 mm. The median axis of the ovary is very
slightly on the pore side of the segment.
The ovairy consists of a series of club-shaped acini arising

from a ventral horizontal base ; the larger acini measure
about 470 /* dorso-ventrally and 60 fi laterally. They
decrease m size towards the periphery of the ovary to a slight

extent osiy. In segment 12 the vagina is weU defined as

a clear irregular tube having a diameter of about 7&p, and
m segaasnt 14 the reeeptacwhiim flemims is seen as a slight

ArtBtiba cf tfce median extremity o* the vagina, Both tin
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vagina and the receptaoulum increase in size rapidly, and
become enormously distended ; in segment 29 the vagina has a
diameter of about 450 \i, and the receptaculum fills the whole
dorso-ventral area. A few segments further back both these
structures atrophy quickly. The vagina has the following
relationship to the cirrus sac : from the genital pore it runs
inwards, ventrally and posteriorly to the sac, but dorsally to
the excretory vessel and nerve ; it then crosses posteriorly

to the cirrus sac and runs dorsally to it.

In the median direction the receptaculum is continued as a
narrow tube, which is joined by the oviduct and continues in

a dorsal direction as a long fertilization canal to the uterus.

After the vitelline gland and receptaculum seminis are well

developed they hide the other structures in the vicinity, but
it was noted that the vitelline duct opens near the junction
of the oviduct and fertilization oanal, posteriorly and vent-
rally to the receptaculum seminis.

The rudiments of the vitelline gland appear with that
of the receptaculum seminis in segment 8, and persist up
to segment 100. The gland itself consists of two definite

wings separated from each other and presenting a V-shaped
appearance. The poral wing is smaller than the aporal
wing, the former measuring about 370 by 200 /* and the latter

390 by 390 p ; eaoh is lobulated. Both wings lie on, but do
not touch, the ventral surface.

The gland consists in segments 24 to 27 of a thickening on
the wall of the fertilization canal which measures about 75
by 55 fi ; in posterior segments it appears to be absent.

A rudimentary uterus can be seen in segment *H or 8. In
segment 17 it consists of a very faint cell-string running
midway between the dorsal and ventral surfaces. In seg-

ment 28 it runs between the ovary and the testes as a straight

tube from one water vessel to the other. A little posteriorly

it enlarges and its course becomes undulating. In succeeding

segments the undulations become more pronounced, and
still more posteriorly it presents the appearance of a number
of vertical tubes, not always clearly separated from eaoh
other ventrally and dorsally, and containing immature eggs.

Laterally, the extremities of the uterus remain straight and
'dilated. In the posteriorsegments the uterus fills the proglottid

entirely, and dorso-ventral and antero-posterior muscular
partitions can be seen with great clearness in whole segments
or in seotions viewed either end on, dorsally or ventrally. No
sterile segments were observed.

Eggs. The eggs enlarge and mature gradually in the posterior

segments, the pyriform apparatus appearing last. The
mature eggs in preserved specimens are of different shapes

and sizes, a condition which appears to be dependent on
n2
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reciprocal pressure in the uterus. Extreme types are either

ovoid or cuboid, the latter predominating, but intermediate

types occur in abundance. In preserved specimens the fol-

lowing dimensions were obtained :—Size of egg, 77 to 95 fi.

Thickness of outer envelope, 16 to 18 /x. Diameter of embryo,
18 to 19 fi. Length of horns of pyriform apparatus, 18 fi. The
free egg in the fresh condition is undoubtedly spherical. In
immature ones the middle envelope lies close to the outer

envelope. As the egg matures, the middle envelope gradually

shrinks until it becomes a small mass, about 1 to 2 fi in dia-

meter, attached to the filaments of the pyriform apparatus.

Its size, therefore, cannot be given. The eggs contain numerous
yolk-particles and granular material. The horns cross each
other in very mature eggs, and each horn grows out into a
long filament which becomes applied to the outer face of the
vitelline envelope.

The segments drop off either singly or in clusters of two-
three, or four. When single, they assume peculiar shapes.

(5) Anoplocephala manubriata Bailliet, Henry, & Bouche, 1914.

From Elepkas maximus ; Toungoo, Burma. Meggitt.

This worm has a length of from 1 5 to 2-6 cm. and a maximum
breadth of 1-5 cm. Bailliet has since obtained fragments-

which had a breadth of 4 cm., and so one may reasonably
assume that the worm attains a much greater length than
that given above. The scolex is almost cubical, 6 or 7 mm.
in breadth and 5 to 6 mm. dorso-ventrally. The excretory

and muscular systems resemble those of A. perfoliate. The
genital pores are situated in the anterior third of the lateral

margin of the segment.

The very numerous testes are situated dorsally in a single

layer, and occupy the whole segment between the water
vessel. The cirrus sac is from 1*5 to 18 mm. in length and
about 250 fi in breadth. A large external seminal vesicle is

present. The ovary has a breadth of 1*5 mm.; the vitelline

gland is compact and situated in the middle of the segment.
The vagina opens posterior to the cirrus sac, and is dilated

into a rather large reoeptaculum seminis. The gravid uterus
fills the entire segment and is lobulated. The egg container

a pyriform apparatus ; it measures from 70 to 80 /x and the
oncosphere from 17 to 22 (i.

?A noplocephala sp. .

Gaiger (1915) records a worm from a dog in Lahore,
which he doubtfully refers to the above genus. It is, how-
ever, very improbable that the worm belonged to this genua.
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Genus II. MONIEZIA Blanchard, 1891.

A double set of reproductive organs in each proglottis,
with two reticulate uteri which may become more or less

fused with each other in the median line. Genital ducts pass"

dorsallyto the longitudinal excretory vessels. Interproglottidal
glands usually present. Vagina ventral and cirrus dorsal on
right side of segment, the reverse on the left. Eggs with well-

developed pyriform apparatus, the horns of which generally
end in a disc. Adults in mammals.

Type-species :

—

Moniezia expansa (Rudolphi, 1810).

Key to Species.

Interproglottidal glands circular M. expansa, p. 39.
Interproglottidal glands linear M. benedeni, p. 40.

Worms belonging to this genus occur principally in sheep,

but they are also found, though less frequently, in the ox. In
none of the species is the life-history known, but it is a fact

of some significance that the worms occur most frequently
and plentifully in lambs, whilst in old sheep they are very
much less common. They are long worms measuring from
1 to 2 -5m. in length, having a maximum breadth of over 2 cm.,

and made up of hundreds of segments. In all the species the

head is small and unarmed, and the segments, each of which
has two genital pores, one on each lateral margin, are broader
than long, except perhaps a few of the most mature. In
colour they are creamy-white.

Until quite recently helminthologists distinguished the

following species in domestic stock :

—

expansa, planisaima,

denticvlata, alba, trigonophora, nvMcoUis, benedeni, neumanni,
<and obhngiceps. These so-called species were supposed to

differ from each other in one or more of the following points :

—

Size, number, and position of testes, the form and the presence

or absence of interproglottidal glands, etc. The species were
placed in three groups, viz. :

—

(1) Species in which the interproglottidal gland is absent

—

alba group. Including M. alba and M. denticvlata.

(2) Species in which the interproglottidal gland is a linear

granulation, situated posteriorly in each segment,

and parallel to the posteriormargin

—

planisaima group.

Including M. pianissimo,, M. benedeni, and M. nevr

j, manni.

. (3) Species in which the interproglottidal gland assumes

the form of rings, situated posteriorly ineach segment—-
ii expansa group. Including M. expansa, M. ntdli-

a^,M,oblon)}icep8,Bi,ndM.4rifonophora. )
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Rudolphi (1804) described, under the name Tcenia denti

cvlata, a worm from the intestines of cattle. Practically

nothing is known regarding the anatomy of this species, and
Stiles (1893), after examining a few segments of Rudolphi's

original worm, expressed the opinion that " an error had
oocurred in the label of Rudolphi's specimens, and that they
were in reality leporine rather than bovine cestodes." This
worm is now the type-species of the genus Cittotamia, and Baer
(1927) states that it has the following synonymy :

—

Tcenia denticviata Rudolphi, 1804 ; T. goezei Baird, 1853 ;

Cittotomia latissima Riehm, 1881 ; Dipilidivm latissimum

(Riehm) Riehm, 1881 ; Moniezia denticviata (Rudolphi)
Blanchard, 1891 ; M. goezei (Baird) Blanchard, 1891 ; M

.

latissima (Riehm) Blanchard, 1891 ; Ctenotcenia goezei (Baird),

Railliet, 1893 ; C. denticviata (Rudolphi) Stiles & Hassall,

1896 ; C. denticviata (Rudolphi) Stiles & Hassall, 1896.

In 1810 Rudolphi, under the same name, described another
worm from the intestine of cattle which is believed to differ

in certain anatomical details from the species described

by him in 1804, but it has not since been recorded. It un-
doubtedly belongs to the genus Moniezia, and appears to

differ from other species of this genus in the fact that the
genital pores are situated at the extreme posterior edges of

the segments. Baer (1927) gives the following synonymy
of this species :

—

Taenia denticviata Rudolphi, 1810 ; T. alba Perroncito, 1879

;

Moniezia denticviata (Rudolphi) Blanchard, 1891 ; M. alba

(Perroncito) Blanchard, 1891 ; M. alba var. dubia Moniez,
1891 ; M. amphibia Linstow, 1901 ; M. alba var. nova Sauter,

1917 ; M. alba var. longicollis Sauter, 1917 ; M. chappuiri

Baer, 1923.

The interproglottidal glands can usually only be seen in

stained specimens, and are subject to considerable variation.

Recent workers have concluded that in reality there are only
two species of Moniezia found in sheep and cattle, viz., those

in which the interproglottidal glands are linear (sometimes
only visible under high magnification), viz., M. benedeni,

and those in which the glands are in the form of rings, viz.,

M. expanaa. In both these species the genital pore is situated

in front of the middle of each lateral margin of the segment.
In M. denticviata Rudolphi, 1810, the genital pore is situated

at the extreme posterior edge of the segment on each side.

This morphological character is, in the opinion of the writer,

sufficient to differentiate this worm from M. benedeni, and
M. expanea, and I accordingly recognize these three species.

Sauter (1917) described a species under the name M. con-

"ugens in which the interproglottidal glands were linear in

the anterior segments of one strobila and ring-like in the
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posterior segments of the same worm. Theiler (1924) states

that she has " never seen this arrangement, but, as the linear

gland is often broken up into several smaller parts, I assume
that this is what Sauter saw. ..." If, however, Sauter's
observations were correct, this fourth species could be identi-

fied without much difficulty.

(1) Moniezia expansa (Budolphi, 1810). (Fig. 1234.)

Synonyms:

—

Tania expanta Iiudolphi, 1810.

Moniezia oblongiceps Stiles & Hassall, 1893.

Moniezia trigonophora Utiles & Hassall, 1803.

Moniezia minima Marotel, 1912.

Prom (1) Ox and camel ; India. Gaiger ; Leece. (2) Sheep
and goat; India. Gaiger and Southwell. (3) Black-buck
(Antilope eervicapra) ; Zoological Gardens, Calcutta. Southwell.

(4) Four-horned antiiope (Tetracercus quadricornis) ; Zoological

Gardens, Calcutta. Southwell. (5) Goat and camel ; Burma.
Meggitt.

Vig. 234.

—

Moniezia expanta. Mature segment, X 27.

(Original.)

The worm attains a length of from 4 to 5 m. and a maximum
breadth of 16 cm. The segments are practically always

broader than long. The interproglottidal glands are grouped

around blind sacs situated at the posterior margin of the

segment. The number present in each segment varies from

6 or 7 to 30, and occasionally segments may be found in which

they are entirely absent.

Muscular System. The circular muscle fibres are scanty and

loosely distributed ; external to them are the longitudinal

muscles, which are well developed and oonsist of a large

number of fibres loosely segregated into bundles, sometimes

presenting the appearance of two layers. Laterally the fibres
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are not evenly distributed. Dorso-ventral fibres are rather

numerous, and even conspicuous in some parts of the strobila.

Excretory System. There are two longitudinal vessels on
«ach side, the two ventral vessels being very small.

The genital pores are situated slightly anterior to the middle

of the lateral margin of the segment.
Male Genitalia. There are from 300 to 400 testes ; their

position is subject to considerable variation, but as a rule they
occupy about the posterior two-thirds of the segment between
the excretory vessels, and they extend in front to the level

of the anterior margin of the ovary.

The cirrus sac is a pyriform or fusiform organ having a
length of from 50 to 100 /x, which extends to the poral excre-

tory vessels ; immediately internal to it the vas deferens is

thrown into one or two loose coils. The cirrus is armed.
Female Genitalia. The ovary is bilobed, situated somewhat

anterior to the middle of the segment and close to the excretory

vessel. Each lobe is prominent and fan-shaped. Immediately
behind it is the conspicuous vitelline gland.

The vagina is a curved tube which, close to the ovary,

dilates into a large receptaculum seminis.

The uterus is single and reticulate. Dorsally it extends
on each side as far as the excretory vessels. The egg measures
about 60 p in diameter and contains a pyriform apparatus.

(2) Moniezia benedeni (Moniez, 1879) Blanchard, 1891. (Figs.

235 & 236.)

Synonyms :

—

Tania benedeni Moniez, 1879.

Moniezia neumanni Moniez, 1891.

Moniezia planissima Stiles & Hassall, 1893.

Moniezia triangularis Marotel, 1912.

Moniezia conjugens Sauter, 1917.

Moniezia crassicollis Sauter, 1917.

Moniezia crassicollis var. nova Sauter, 1917.

Moniezia latifrons Sauter, 1917.

Moniezia parva Sauter, 1917.

Moniezia pianissimo var. lobata Sauter, 1917.

Moniezia pellneida Blei, 1920.,

Moniezia translucida Jenkins, 1923.

From sheep ; Lahore. Southwell.
' The worm attains a maximum length of 4 m. and a breadth

^of 1 -6 cm. It is composed of a very large number of segments,

the posterior ones being fleshy and having a thickness of about
2 mm. The genital pores are situated in the anterior quarter

of the segment. The head has a diameter of about 800 n
and the suckers a diameter of about 3 \l.

*- - There are about 500 testes ; in young segments these ate

•sometimes arranged in the form of two triangles. The cirru
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sac has a length of about 300 \l and a breadth of 100 /u,. The
female genitalia, resemble closely those of M. ezpansa, de-

, scribed above. The egg contains a well-developed pyriform
• apparatus.

aaraHm*** «s$*S§8§Ss&
r.s. v.g.

ipg-

Fig. 235.

—

Moniezia benedeni. Mature segment, X 12. (Original.)

The interproglottidal gland is a narrow linear structure of

varying size disposed transversely, close to the posterior

margin of the segment.

Pig. 236.—Embryophore and hexacanth embryo from a

Moniezia egg, X 770. (Original.)

Mokiezia alba (Perroucito, 1879) Blanchard, 1891.

Southwell (1922) recorded this species from (1) the yak
(Bos grunniena), Tibet, and (2) sheep, Lahore, Punjab, India.

The identity of this parasite is not absolutely certain, but

it is undoubtedly either M. ezpansa or M. benedeni.

Genus III. CITTOTTENIA Eiehm, 1881.

A double set of reproductive organs in each proglottis.

Genital ducts pass dorsally to longitudinal excretory vessels.

Testes in an unbroken layer extending across the proglottis.

Vagina ventral to cirrus sac on both sides of segment. Uterus

single or double (one on each side of median line), trans-
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versely elongated, tubular, generally with simple anterior

and posterior club-shaped diverticula. Eggs with well-

developed pyriform apparatus, the horns of which are long,

crossingeach other, or occasionally without pyriform apparatus.

Adults in mammals and birds.

Type-species :

—

Cittotcenia denticulate (Rudolphi, 1804).

Cittotania pectinata (Goeze, 1782). (Pig. 237.)

Synonyms:

—

Tania pectinata Goeze, 1782.

Tania marmotee Frolich, 1802.

Teenia leporina Rudolphi, 1810.

Dipylulium pectinatum (Goeze) Riehm, 1881.

Moniezia pectinata (Goeze) Blanchard, 1891.

Moniezia marmotee (Frolich) Blanchard, 1891.

Ctenotania pectinata (Goeze) Railliet, 1898.

Ctenotania marmota (Frolich) Railliet, 1893.

Ctenottenia perplexa Stiles, 1895.

Ctenottenia variabilis, Stiles, 1895.

Cittotania marmotee (Frolich) Stiles & Hassall, 1896.

Cittotecnia variabilis (Stiles) Stiles & Hassall, 1896.

Cittottenia variabilis angusta Stiles, 1896.

Cittotania variabilis imbricata Stiles, 1896.

Cittotania perplexa (Stiles) Stiles & Hassall, 1896.

Cittotania guadrata Lmstow, 1904.

Cittotania bursaria Linstow, 1906.

Cittotania mosaica Hall, 1908.

From (1) Lepus rujkaudatus ; Songara, Gonda District,

United Provinces, India. Southwell. (2) L&pus nigricoUis;

Nedunkeni, Ceylon. Southwell. (3) Hare {Lepus ? hwpidue) ;

Berhampur, Bengal, India. Southwell.
This worm is extremely variable, as has been noted by Hall,

Lymann, and Douthitt, and on this account the synonymy of

the worm, as determined by Baer, is very extensive. It

measures from 5 to 18 cm. in length and has a maximum
breadth of from 1 to 1-5 cm. The genital pores are double in

each segment and are situated either near the middle or
in the anterior half of the lateral margin of the segment.

The soolex varies in diameter from 300 to 800 /x.

The muscular system is well developed. The longitudinal

muscles are in two or three layers of bundles. The circular

and dorso-ventral fibres are numerous. The excretory system
consists of two vessels running along each lateral margin; the

ventral vessels anastomose with each other in the anterior

part of the segment.
Mate Genitalia. There are from, 60 to 150 testes, situated

in a single dorsal field between and posterior to the two ovaries,

and extending between the ovaries and the pores. The circus

sac is very long, measuring from 400 to 900 p in length and
from 60 to 80 ft in breadth; the cirrus is also longand unarmed.
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The vas deferens is thrown into coils ; inside the sac it dilates

into an internal seminal vesicle.

Female Genitalia. The ovary is somewhat fan-shaped and
has a diameter of from 600 to 660 p. The vitelline gland lies

immediately posterior to the ovary and has a diameter of

about 200 jti. The uterus is single and consists at first of a
transverse tube situated in front of the testes and extending
laterally as far as the excretory vessels on the dorsal surface ;

later on it beoomes sac-shaped and lobed. The egg measures
from 50 to 60 p in diameter and contains a well-developed
pyriform apparatus.

AiW**M>AWbIt> «W
v.g.

Kg. 237.

—

Cittotsenia pectinata. Mature segment, magnification

unknown. (After Baer.)

CiTKyumiA. avicola. Fuhrmann, 1897.

Southwell recorded this species from Lophophorus refulgeiis,

Zoological Gardens, Calcutta, and Meggitt doubtfully referred

to the same species a worm which he obtained from Somett's

jungle-fowl, victoria Memorial Park, Rangoon. Southwell

has re-examined his specimens, and after prolonged search

with the oil-immersion lens, discovered a rostellum with
innumerable hooks, each about 9 /a in length, very deeply

retracted within the head. There can be no doubt that the

worms are specimens of Cotugnia margareta Beddard, 1916,

and it appears possible that Meggitt's worm from the

jungle-fowl may also be the same species.

Genus IV. BEKTIBLLA Stiles & Hassall, 1902.

Worms of medium size, with a globular scolex. Genital

pores irregularly alternate. Genital ducts pass dorsally to

excretory vessels and nerve. Testes numerous, forming a

continuous field limited by the excretory vessels. Cirrus sac

slightly developed and containing a seminal vesicle. Ovary
and vitelline gland situated in poral half of the segment.

Vagina surrounded by a layer of glandular cells. Uterus a
transverse sao situated between the excretory vessels.

Bags with a pyriform apparatus. Adults in primates.

Type-gpeoies -.—BertieUa studeri (Blanchard, 1891.)
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Bertiellft studeri (Blanehard, 1891) Stiles & Hassall, 1902.

(Fig. 238.)

Synonyms;—Bertia studeri Blanehard, 1891.

Bertia latyri Blanehard, 1891.

Teenia (Bertia) eonferta Meyner, 1896.

BertieUa ttuderi (Blanehard*, 1891) Stiles & H&ssall,

1902.

BertieUa tatyri (Blanehard, 1891) Stiles & Hassall,

1902.

BertieUa eonferta (Meyner, 1895) Stiles & Hassall,

1902.

Bertia polyorckis Linstow, 1905. .

BertieUa cercopitheei Beddard, 1911.

From (1) Simia satyrus; Zoological Gardens, Calcutta.

Southwell. (2) Hylobates hoolock, Zoological Gardens, Calcutta.

Chandler.

The worm varies in length up to 80 cm., but the average

is from 25 to 35 cm., with a breadth of 1-5 cm. The scolex

measures from 300 to 700 ^ in diameter.

"~ r t.

Fig. 238.—BertieUa studeri. Mature segment, magnification

unknown. (After Baer.)

The longitudinal musculature is composed of four layers

of fibres disposed in small concentric bundles each containing

from 25 to 30 fibres. The dorso-ventral and transverse

muscles are well developed. The musculature varies widely

in different worms and also in different regions of the same
worm. There are four longitudinal excretory vessels; the

ventral ones are larger than the dorsal, and are united by a

rather prominent transverse vessel in the posterior part of

the segment. On each side of the segment there is a main
nerve and two accessory nerves. The genital ducts pass

.dorsally to the excretory vessels and nerve.

Male Genitalia. There are from 150 to 300 testes in one or

two layers occupying the whole width of the segment. Each
testis measures from 60, to 100/*. The yas deferens pursues

.a straight, course before opening into the cirrus sao; this

measures 400 to 600 /* in length and just reaches to the, ventral

vessel; it contains a vesicula seminalis. The cirrus is armed.
Female Genitalia. The ovary is contracted, lobed, and

situated in the poral half of the segment It measures from
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200 to 600 /x in breadth. The vitelline gland is small, kidney-
shaped, and lies posteriorly and dorsally to the ovary. The
vagina opens posteriorly and ventrally to the cirrus sac.

It is surrounded throughout its length by a layer of glandular
cells which are more developed in the distal region of the
vagina. There is a large receptaculum seminis. The uterus
at first appears as a transverse tube situated between the
excretory vessels ; when fully developed it fills the entire

segment. The egg has a diameter of from 45 to 60 /* and
the oncosphere of from 10 to 16 //. ; the pyriform apparatus
is well developed and its horns terminate in long filaments.

Genus V. AP0RINA Fuhrmann, 1903.

Worms of medium size. The genital pores, when present,

are irregularly alternate ; in some species they only occur in

young segments, whilst in other species they are absent alto-

gether. Genital ducts pass dorsally to excretory vessels and
nerve. Cirrus sac small and slightly developed. Testes
numerous, surrounding the female genitalia. The latter are

situated in the poral half of the segment. Uterus a trans-

verse tube which extends beyond the excretory vessels,

and may bear diverticula ; it later on becomes sac-like and
lobed. Eggs without pyriform apparatus. Adults in birds.

Type-species :

—

Aporina alba Fuhrmann, 1902.

Aporina delafondi (Railliet, 1892) Baer, 1927. (Fig. 239.)

Synonyms :

—

Tcrnia sphenocephala (Rudolphi) Megnin, 1891, ex parte.
Taenia delafondi Railliet, 1892.

Bertia delafondi (Railliet) Fuhrmann, 1891.

Bertiella delafondi (Railliet) Stiles & Hassall, 1902.

From (1) pigeons (Columba sp.) ; Kasauli, India. Korke.

(2) Platycercu8 pennanti ; Zoological Gardens, Calcutta. South
well.

This species has a length of 14 cm. and a maximum breadth
of 5 mm. The scolex has a diameter of 220 p. The longi-

tudinal muscles are composed of numerous small bundles
which fill the cortical parenchyma. The transverse muscles
are well developed and the dorso-ventral fibres are rather

thick. The genital pores are irregularly alternate and open
in the anterior third of the lateral margin of the segment.
There are about 100 testes, situated around the female geni-

talia, there being more on the aporal than on the poral side.

The vas deferens opens into an external seminal vesicle before

entering the cirrus sac ; the latter is rather small and does
not reach the excretory vessels on the poral side ; it measures
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only 80 /ii in length and contains a rather large internal seminal

vesicle. The cirrus is armed.

The ovary and the vitelline gland are situated in the poral

half of the segment. The vagina lies posterior to the cirrus

sac and opens into a rather large receptaculum seminis. The

uterus is a transverse tube which later on, as it fills with eggs,

becomes saccular and lobed. The egg has a diameter of 42 /*.

t.
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J?ig. 239.

—

Aporina delafondi. Mature segment, magnification

unknown. (After Baer.)

Genus VI. PABONIA Diamare, 1900.

Worms of medium size. Genital pores double. Two sets

of genital organs in each segment. Genital ducts pass dorsally

to the excretory vessels and the nerve. Vagina usually ventral

to the cirrus pouch on both sides, but it is sometimes ventral

on one side and dorsal on the other. Testes very numerous,

forming a single dorsal and continuous field which sometimes

extends beyond the excretory vessels. Uterus at first double,

each horseshoe-shaped, later on developing numerous diver-

ticula and becoming a single uterus. Eggs without pyriform

apparatus. Adults in birds.

Type-species :

—

Paronia carrinoi Diamare, 1900.

Linstow in 1888 obtained a worm from Trichoglomis swain-

soni (Australia) which he named Taenia trichoglosri. His
-description was very imperfect, and he did not even state that

the genital pores were double.

Diamare (1900) erected the genus Paronia to accommodate
a double-pored cestode found in the Australian parrot Cyclo-

psittacus snavissimue. The type-species was P. carrinoi. As
Diamare's description was considered somewhat inadequate,

Fuhnnarai in 1901 placed the genus Paronia as a synonym of

Mordezia, and at the same time he noted that T. trichogiosai

linstow, 1888, was identical with the P. carrinoi Diamare.
Nevertheless Fahrmann considered T. frickogiom as a nomen
nudum ; apparently the type-species of the genus shoald b*
P. trichoghesi (Linstow, 1888).
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In 1902, under the name of Moniezia columbas, Fuhrmann
described a worm found in PiUonopus sp. and Cdumba sp.

In 1918 he re-established Diamare's genus Paronia and re-

ferred the latter species to the genus Paronia. It differs from
P. carrinoi in minute details only.

Paronia columbse (Fuhrmann, 1902) Fuhrmann, 1918. (Figs. 240
& 241.)

Synonyms :

—

Paronia carrinoi Diamare, 1900, ex parte.

Moniezia columbes Fuhrmann, 1912.

From pigeons {Columba sp.) ; Berhampur, Bengal. South-

well.

Specimens which are gravid, but without heads, have a

Fig. 240.-—Paronia columba. A, mature segment, X 27; B, segment
showing developing litems, x 53. (Original.)

length of about 5 cm. and a maximum breadth of 3mm. Some
ol the posterior segments are a little longer than broad. The
pastal pom are double and are situated near the middled
4m lateral mMgk ol the segment.
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The muscular system consists of two small layers of bundles,
the inner one being the larger. The circular fibres are not
well developed, but are disposed in three layers, viz., one
internal, one external to the longitudinal muscles, and the third
small layer between the inner and the outer longitudinal
muscle bundles.

The excretory system consists of two longitudinal vessels

on each side, the dorsal one being small and situated laterally

to the larger ventral vessel. The latter vessels communicate
with each other by a wide transverse branch situated in the
posterior part of each segment.

t m

v.ev

Fig. 241.

—

Paronia eolumhm. A, horizontal section of gravid segment, X30
B, transverse section of gravid segment, X 30. (Original.)

The testes are numerous (over 100) and are situated in

the posterior half of the segment ; they extend laterally

as far as the ovary and ventral excretory vessel. The cirrus

sac is anterior to the vagina and extends slightly internally

to the ventral excretory vessel. The vas deferens is very
short and strongly coiled.

The ovary is fan-shaped and consists of a number of tubular

follicles ; immediately posterior to it is a conspicuous vitelline

gland. The vagina runs posterior to Jthe cirrus .sac ;.. jusfc
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anterior to the ovary it dilates into a conspicuous reoepta-

culum seminis. The uterus is at first double in each segment

;

it arises as a semicircular tube surrounding the ovary
anteriorly on each side of the segment ; from it numerous
compound tubular outgrowths arise extending in the median
direction ; these enlarge and fuse with the outgrowths from
the opposite side, the walls disappear, and eventually the
uterus occupies the entire segment, extending laterally to the
water vessels on each side. The egg has a diameter of about
75 (j, and the oncospheres one of 25 fi ; a pyriform apparatus
is absent.

Subfamily II. THYSANOSOMINvE Fuhrmann, 1907.

Large worms. Genital pores double or single ; in the
latter case they are irregularly alternate. Genital canals

dorsal to excretory vessels, or between them. Testes very
numerous or few, in a single field or in two lateral groups.

Female genitalia in poral half of segment. Vitelline gland
may be absent, in which case the ovary contains the nutri-

tive cells. Uterus tubular ; may be very long and undulating.

The paruterine organs may be very numerous or single. They
each contain several eggs. Adults in ruminants.

Type-genus :

—

Thysanosoma Diesing, 1835.

It has already been noted that Baer has reunited the two
subfamilies Thysanosominse and Avitellininae, the characters

of which are given above. The subfamily contains the follow-

ing genera :—(1) Thysanosoma Diesing, 1835 ; (2) Stilesia

Railliet, 1893 ; (3) AviteUina Gough, 1911 ; (4) Thysaniezia

Skrjabin, 1926 <=Helictometra Baer, 1927
; (5) AscoUmia Baer,

1927.

Key to Genera.

1. With a double set of genital organs in each

segment Thysanosoma, p. 50.

With a single set of genital organs in each

segment 2.

2. With one paruterine organ in each segment

.

Avitellina, p. 63.

With two paruterine organs in each segment

.

Stilksia, p. 50.

No species referable to the genera Ascokenia and Thysa-
niezia have been recorded from India, and doubt exists

regarding a species referred by Southwell to the genus
Thysanosoma.

VOL. ti. E
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Genus I. THYSANOSOMA Diesing, 1835.

Worms of medium size. Posterioredges of segment fimbriated.
Two sets of genitalia in each segment. Genital canals between
excretory vessels and dorsally to nerve. Testes very numerous,
occupying the whole of the posterior half of the segment
between the two lobes of the ovary. No vitelline gland.
Uterus a single transverse tube which becomes undulated and
expels its eggs into numerous paruterine organs. Adults in
ruminants.

Type-species :

—

Thysanosorm actinioides Diesing, 1835.
Southwell (1913) obtained a worm from Rhinoceros sondiacus

which he tentatively referred to this genus ; it proved to be a
specimen of Anoplocephala gigantea (Peters, 1856) Blanchard,
1891.

Genus II. STILESIA Eailliet, 1893.

Strobila thin and narrow ; outer segmentation apparently
always distinct. Longitudinal muscles always in a single
layer in the cortex. A single set of genital organs in each
segment. Testes in two rows. Cirrus sac ventral, and usually
anterior to the vulva on both sides. Genital canals pass
between the excretory vessels and dorsally to the nerve.
Uterus single, but paruterine organs double in each segment.
Parasitic in ruminants.

Type-species :—Slilesia globipunctata (Rivolta, 1874).

Key to Species.

Vas deferens closely coiled between cirrus
pouch and outer -wall of ventral excretory

.,
vessel *. vittata,?. 51.

\ as deferens not closely coiled between cirrus
pouch and outer wall of ventral excretory
ve88el S. globipunctata, p. 60.

(1) Stilesia globipunctata (Rivolta, 1874) Euilliet, 1893.

Synonym : Tania globipunctata Rivolta, 1874.

From (1) Sheep; Lahore. Gaiger and Southwell. (2) Goats;
Kasauli. Southwell. Camel; Lahore. Leece.
The worms attain a length of about 60 cm. and a maximum

breadth of 2-5 mm.; segmentation is distinct ; all the segments
are broader than long, and their posterior lateral corners
are produced so as to overhang slightly the anterior lateral
margins of the succeeding segment. The genital pores are
irregularly alternate and situated near the anterior angles of
the proglottides. The head is somewhat square and has a
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maximum diameter of about 900 /i. The ventral excretory
vessel is large and is external to the smaller dorsal vessel.
The longitudinal muscles are well developed and consist

of a single layer of small bundles limited internally by a con-
spicuous band of circular fibres. The testes are in two rows,
one row of from 4 to 7 on each side being external to the
ventral vessel. The cirrus sac is small and pyriform and is

ventral to the vagina ; it extends to the nerve. The vas
deferens on the pore side, after uniting with the aporal vas
deferens, dilates into a conspicuous seminal vesicle situated
Anteriorly to the testes. The ovary is somewhat globular,
and lies immediately median to the ventral vessel. From the
pore the vagina pursues a sinuous course to the ventral ex-
cretory vessel where it divides into two, one branch, the oviduct,
going to the ovary, and the other, the uterine duct, running
to the uterus. Eggs pass from the ovary via the oviduct and
uterine duct to the uterus. The latter organ develops on the
poral side as a globular organ immediately dorsal and close

to the ovary ; a similar uterine sac (at first solid) develops
aporally in the same segment, and these two globular organs
become connected by a duct, so that the uterus assumes the
form of an elongated dumb-bell. The narrow duet connecting
these lateral dilatations of the uterus quickly atrophies, so that
the dilated extremity becomes isolated in each segment. From
each uterus a paruterine organ develops in. the antero-median
direction, and into this organ the eggs eventually pass. Vit-

elline and shell glands are absent ; the eggs are few—about 30

—

and measure about 56 by 27 /x and the embryo 14 /x.

It is open to doubt whether the worms recorded from India

under the above name are actually of this species.

(2) Stilesia vittata Eailliet, 1896. (Fig. 242.)

From sheep ; Civil Veterinary Department, Lahore. South-

well.

This species has hitherto not been recorded from sheep or

cattle ; it occurs, as far as is known, exclusively in the camel
and dromedary. It is almost certain that the bottle con-

taining these specimens was wrongly labelled ; the worms
were probably obtained from a camel. The species attains

a length of about 23 cm. and a maximum breadth of about
13 mm. Segmentation is not very distinct to the naked
eye, but is unmistakable under low magnification. The
genital pores are irregularly alternate and are situated in the

anterior third of the lateral margin of the segment.

The longitudinal muscles are feebly developed, the bundles

being very small and disposed in a single layer. The trans-

verse muscles are also very feebly developed. There are two
k 2
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excretory vessels on each side ; the small dorsal vessel is

situated internal to the large ventral one. In each segment
there are about 7 testes along each lateral margin, each group
of 7 being situated external to the ventral excretory vessel,

i.e., in the strobila the testes are in two roves ; they do not
atrophy until the paruterine organs are almost fully developed.

The ovary is a small, somewhat globular mass situated on
the pore side of each segment between the ventral and the

dev

Fig. 242.

—

Stileiia vittata. A, mature Begments, X 60 ; B,!gravid

segments, x 60. (Original.)

dorsal excretory vessels ; it only occurs in a very few segments,

and quickly atrophies. The uterus is single in each segment,

consisting of a transverse tube dilated at each lateral ex-

tremity, each dilatation being situated between the dorsal

and ventral excretory vessels. The tube connecting these

dilated extremities atrophies very rapidly, leaving a globular

uterine cavity on each side of the segment. Within this

uterus a paruterine organ develops, and into it the eggs
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This species resembles S. globipunctata so very closely that
Railliet considered it merely a variety. Apparently the chief
point of difference between them is that in S. vittata the vas
deferens is thrown into a number of close coils between the
cirrus sac and the excretory vessels.

Genus III. AVITELLINA Gough, 1911.

Strobila thin and narrow ; outer segmentation either dis-

tinct or indistinct. Longitudinal muscles in a single layer
in the cortex ; a second smaller layer of subcuticular fibres

may also be present. A single set of genital organs in each
segment. Testes in two or four rows. Cirrus sacs dorsal or
ventral to the vulvae, and either anterior or posterior. Genital
canals dorsal to both excretory vessels when two are present.

Uterus and paruterine organ single in each segment. Parasitic

in ruminants.

Type-species :

—

Avitellina centripunctata. (Rivolta, 1874).

Key to Species.

1. Outer row of testes only one testis deep . . A. lahorea, p. 55.

Outer row of testes more than one testis

deep 2.

2. Paruterine organ resembles a bunch of

bananas in shape A. goiiyhi, p. 57.

Paruterine organ pear-shaped A. centripunctata, p. 53.

Rivolta's description of A. centripunctata from Italy was
very inadequate. Gough (1911) gave a very full account,

with figures, ofwhat he believedto be A. centripunctata (Rivolta,

1873) from sheep in South Africa. Woodland (1927) has

concluded that the species described by Gough is almost

certainly not the species originally described by Rivolta, and
he has accordingly re-described, from material obtained from
Italy, what he believes to be Rivolta's species ; and further,

tie has referred Gough's specimens from South Africa to a
species which he has named A. goughi.

In view of the fact that Woodland has described a new
species of AviteUina from sheep in India, viz., A. lahorea, it is

uncertain whether the records of A. centripunctata (Rivolta,

1874) from sheep in India are correct.

(1) Avitellina centripunctata (Rivolta, 1874) (Railliet, 1893).

(Fig. 243.)

From a goat ; Civil Veterinary Department, Lahore.

Camel; Lahore. Southwell. Leece.

The length of theworm is not known, but it probably attains

about 260 cm. ; the maximum breadth is about 2 mm. The
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segmentation is quite indistinct to the naked eye, and is not

clearly defined even tinder high magnification. The genital

v«v

Fig. 243.—Avitettina centripwnctata.' A, mature segments, X68;
B, gravid segments, X 68. (Original.)

,

pores are irregularly alternate and open near the middle
of the lateral margin of the segment.
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The longitudinal muscles are definitely in two layers. The
ventral excretory vessels on each side are well developed

;

they are situated externally to the minute dorsal excretory
vessels.

The testes are in four rows along the strobila, viz., one row
lateral and one row internal to the ventral excretory vessel on
each side, the external row consisting of more than one testis.

The ovary is single in each segment and is situated internally
to both excretory vessels not far from the middle of the seg-

ment. The vagina lies posteriorly to the cirrus sac on both
sides of the segment ; on the left side the vulva is dorsal to
the cirrus sac, whilst on the right side it is ventral. The uterus
is single in each segment and arises in the mid-longitudinal
line

; it is quickly replaced by a paruterine organ, which
is limited anteriorly by a fibrous cap.

Attention has been called to the fact that Rivolta described
this worm originally from sheep in Italy, and that his de-

scription was inadequate. Gough in 1911 gave a long and
detailed description of A. centripunctata from sheep in South
Africa. Woodland concluded that the species described by
Gough was different from that originally described by Rivolta

;

he accordingly re-named Gough 's species A. goughi and gave
a full description of the worm, which he believed to be Rivolta 's

A. centripunctata.

(•2) Avitellina lahorea Woodland, 1927v (Fig. 244.)

From ? sheep or goat ; Lahore. Woodland.
This species was described from two fragments of strobila

without a head, which together measured 15 cm. in length

and had a maximum breadth of 194 mm.; one fragment was
immature and the other male mature. The gravid segments
are not known. The margins of the semi-mature segments
are smooth and slightly salient with segmental notches ; the

genital pores are irregularly alternate and situated near the

middle of the lateral margin of each segment.
The longitudinal muscles are disposed in a single layer,

the fibres being segregated into ill-defined bundles. A few
longitudinal muscles lie scattered beneath the cuticle.

Circular and dorso-ventral fibres are scanty. The excretory

system consists of the usual two pairs of canals, one pair on
each side, the ventral vessels being much larger than the

dorsal ; the former are situated mid-way between the paruterine

organs and the margins, whilst the latter lie on the median
side of, and close to, the former. The two lateral nerves

lie one on each side just external to the outer row of testes. As
in A. centripunctata, calcareous corpuscles are almost or

entirely absent.
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Male Genitalia. The testes are in four rows, one on each
side of each of the two ventral excretory vessels. The outer

n. vex u. o. de.v

puo dew. t.

1 V£.V.

Fig. 244.—Axitettina lahorea. A, mature segments, X 33 ; B, gravid
segments, X 83. (After Woodland, m ' Parasitology.')

tow consists of a single testis on each side of eachsegment ; the
number f testes per segment is small, apparently about 6 or 7.
The ourus sac is oval in male mature segments, measuring about
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128 by 55 /a, and extending about halfway between the lateral

margin of the segment and the outer wall of the ventral canal

;

it contains several coils of the vas deferens, and opens, along
with the vulva, to a small genital atrium. In surface view the
cirrus sacs lie anterior to the vulvae, and on the right side

the sacs are dorsal to the vulvae, whilst on the left side they
are ventral.

Female Genitalia. The ovary is small, spherical, situated on
the pore side immediately median to the small dorsal ex-

cretory vessel, and measures about 50 /^ in diameter. The
vagina terminates laterally in a dilatation called the vulva,

which opens into the genital sinus. The vulva is more elon-

gate and narrower than the cirrus sac, and is covered with
numerous glands. From its internal extremity the vagina con-

tinues as a narrow, more or less straight duct, and dilates into

a globular receptaculum seminis, immediately internal to the
ventral excretory vessel ; from the receptaculum seminis the
duct bifurcates, one branch running ventrally to the ovary and
the other—a dorsal branch—to the paruterine organ. There
is a single paruterine organ in each segment, situated in the

middle of the longitudinal field of the strobila, the organ in

one segment being slightly to the left and the organ in the

succeeding segment slightly to the right of the mid-line ; this

alternation is, however, not strictly regular, there being some-
times two on the left side succeeded by one on the right side,

another on the left, two on the right, and so on. The size of

the egg is not known.

(3) Avitellina goughi Woodland, 1927. (Fig. :245.)

Synonyms ;

—

Avitellina eentripunctata Gough, 1911.

Stilesia eentripunctata Meggitt, 1926.

From (1) Cattle ; Lahore. Southwell. (2) Sheep ; Punjab.
Gaiger. (3) Goat ; Rangoon. Meggitt.

The worm measures up to 285 cm. in length, and has a maxi-
mum breadth of (often near the head) from 1 to 4 mm. In
life it has a gelatinous semi-transparent appearance; when
preserved it tends to twist round its long axis. It is very
thin dorso-ventrally and easily damaged. About 10 cm.
from the head an opaque milky-white mass (paruterine organ)

appears in the centre of each segment. The head is unarmed,
and the genital pores are irregularly alternate, one to each
segment. The segments are all very short, especially in

contracted specimens, their posterior lateral margins being

salient.

The testes are in four rows, one to the right and one to the
left of each of the large ventral longitudinal canals ; the
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dorsal vessel is extremely minute, and lies immediately median
to the large ventral vessel.

In the genus Avitellina Gough states that the cirrus sac lies

ventrally or dorsally, anteriorly or posteriorly to the vagina.

He gives figures which " show the sagittal section through
about nine sections, passing through four cirri and vaginae

;

it will be seen that the utmost possible irregularity has been
realised." Woodland attaches no importance to this obser-

vation, and states "that in the majority of cases in all Avi-
tellina species the cirrus sacs on the left side of the strobila

lie ventral to the vulvae, and on the right side dorsal." Clearly

the relation of these genital ducts to each other cannot be
considered as definitely determined.
The ovary is situated on the pore side of the segment. The

uterus is single, and develops a single large paruterine organ

Pig. 245.- - Avitellina. gout/hi.—Gravid segment, X 99.

(After Gough.)

resembling a bunch of bananas which lies in the centre of the

segment, giving rise to the milky-white appearance noted above.
Both vitelline and shell glands are absent. The egg

measures about 40 /a in diameter and the oncosphere 20 p.
The embryophore does not bear a pyriform apparatus.

The life-history is entirely unknown.

Subfamily III. LINSTOWINjE Fuhrmann, 1907.

Worms of variable size ; segments often longer than broad.

Genital pores double, irregularly alternate or unilateral

;

genital ducts pass either between, or dorsally or ventrally to the
excretory vessels. Testes usually numerous, may be less than
tea. in number; cirrus sac small or large. Female genital

organs median or in poral half of segment ; uterus tubular,
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resolving into a number of egg-capsules, each of which contains

one or several eggs. Adults in mammals, birds, and reptiles.

Type-genus :

—

Linstowia Zschokke, 1899.

Baer includes the following genera in this subfamily :—
Linstowia, Oochoristica, Thysanotcenia, Paralinstowia, Inermi-

capsifer, Multicapsiferina, and Pancerina, of which only species

of the first three genera have as yet been recorded from India.

•

Key to Genera.

1. Genital pores unilateral Thysanotjenia, p. 68.

Genital pores irregularly alternate 2.

2. Genital ducts ventral to excretory vessels . Linstowia, p. 63.

Genital ducts pass between, or dorsal to,

excretory vessels Oochoristica, p. 59.

Genus I. LINSTOWIA Zschokke, 1899.

Worms of medium size. Scolex with suckers more or less

pedunculated. Genital pores irregularly alternate. Genital

ducts pass ventrally to the excretory vessels and nerve. Cirrus

sac well developed. Testes numerous, forming a single field

dorsal to the female genitalia ; the latter are median. Uterus
a transverse tube which becomes transformed into egg-capsules,

each containing a single egg ; the latter without pyrifonn
apparatus. Adults in monotremes and marsupials.

Type-species :

—

Linstowia echidnce (Thompson, 1893).

Linstowia sp. Southwell, 1922.

Two specimens without heads, apparently belonging to

this genus, have been recorded from the lizard Hemidactylus

flaviviridis ; Calcutta. Southwell.

Genus II. OOCHOBISTICA Ltthe, 1898.

Worms of medium size. Adult segments often longer

than broad. Genital pores irregularly alternate. Genital

ducts pass between, or dorsal to, the excretory vessels.

Testes usually numerous, but may be less than ten. Genital

organs median. Uterus a transverse tube which may ramify,

and which eventually resolves into oviparous capsules, each
containing a single egg. Adults in carnivores, insectivores,

edentates, marsupials, and reptiles.

Type-species ;-—Oochoristica tvbercvlata (Rud., 1819).

It is impossible at present to provide a satisfactory key for

the identification of the Indian species of this genus.
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(1) Oochoristica cryptobothria Linstow, 1906) La Hue, 1911.)

(Fig. 246.)

From the tree-snake (Chrysopelea ornata) ; Kurunigala,

Ceylon. ? Willey.

The worm attains a length of 13 cm. and a breadth of

248 mm. The posterior segments are much longer than broad.

The genital pores are irregularly alternate and are situated

in the anterior third of the lateral margin of the segment.
The cuticle is thick. The head has a diameter of about 600 fi

and a terminal organ is absent. The neck measures about
2-3 mm. in length. The longitudinal muscles consist of two
layers of bundles, the inner one being very well developed.
There are from 80 to 90 testes, situated dorsally in a single field

and surrounded by the female glands posteriorly and laterally.

The cirrus sac is spindle-shaped, measuring 80 /x in length by

Fig. 246.

—

Oochoristica cryptobothnum. Head, magnification

unknown. (After Fnhrmann.)

60 /j. in breadth. It is furnished with a conspicuous retractor

muscle. The vas deferens is thrown into a number of coils

which extend to the middle of the segment. The ovary is

bilobed and has a breadth of from 360 to 400 /x ; it is sur-

rounded posteriorly and laterally by the testes and is slightly

asymmetrical. The vitelline gland is situated dorsal to the
ovary and has a diameter of 160 /x. The vagina lies posterior

to the cirrus sac, and a conspicuous receptaculum seminis is

present. The shell gland is large and slightly ventral to the
vitelline gland. The formation of the uterus and the dis-

appearance of the ovary takes place very quickly in a few
segments. The ventral uterine tubes very quickly lose their

walls and the embryos are spread out in the parenchyma,
where they lie singly in capsules ; the capsules extend laterally

beyond the excretory vessels and as far as the longitudinal
nerves. The egg measures 52 (x and the oncosphere 20 /*.
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(2) Oochoriatica aganue Baylis, 1919. (Fig. 247.)

Prom Hemidactylu8 gleadovii ; Rangoon. Meggitt.

The worms measure 8 cm. in length and have a maximum
breadth of 1*5 mm. The cuticle is wrinkled ; the posterior

margin of one segment does not overlap the succeeding seg-

ment. The anterior segments are broader than long ; when
the uterus is fully developed the segments are square, and
the more posterior ones gradually become much longer than
broad. The genital pores are irregularly alternate and are

situated a little in front of the middle of the lateral margin
of the segment.
The scolex is devoid of a rostellum and has a diameter of

about 650 fi. There is a short neck.

Muscular System. The longitudinal muscles are poorly

developed, and consist of two layers, an inner of from

Fig. 247.

—

Oochoriatica agamte. Mature segment, magnification

unknown. (After Baylis, in ' Parasitology.')

25 to 30 dorsal, the same number of ventral bundles,

and a much smaller outer layer. Internal to the inner

longitudinal layer small dorso-ventral fibres extend across

the cortex and medulla.
Excretory System. There are two longitudinal vessels on

each side. The dorsal one is small and is usually situated

almost directly above the ventral. From the latter numerous
small lateral branches are given off which anastomose and
form a network in the medullary parenchyma.
Male Genitalia. There are from 39 to 46 testes, usually ar-

ranged almost in a straight series of three or four rows across

the posterior part of the proglottis ; but in elongated specimens
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they may assume the form of a horse-shoe, and surround
the vitelline gland.

The muscular genital atrium consists of a narrow dorsal

portion and a large proximal oavity into which the cirrus opens.

The cirrus sac is pyriform and measures about 150 /x in

length and 80 /x in breadth. The vas deferens is much coiled

distally. The genital ducts pass between the dorsal and
ventral excretory vessels and dorsally to the nerve.

Female Genitalia. The ovary is butterfly-shaped and has a

diameter of about 250 fi. Immediately behind it is the vitel-

line gland. The bilobed ovary and the vitelline gland have the

shape of a trefoil-leaf. Between these organs, and situated

dorsally, is the shell gland.

The vagina enters the genital atrium posterior and somewhat
ventral to the cirrus sac. Between the lobes of the ovary
it forms a coil which funotions as a receptaculum seminis.

Along its course it dilates into a spindle-shaped swelling.

The rudiments of the uterus can be seen in the 7th mature
segment as a flattened sac situated ventro-anteriorly to the
ovary ; it rapidly develops egg-containing processes which
eventually extend as far as the limits of the medulla, the ova
thus becoming scattered throughout the parenchyma. When
fully developed the egg measures 60 fi in diameter and the

oncosphere 37 /*.

(3) Oochoristica crassiceps Baylis, 1920. (Fig. 248.)

From Calotes versicolor ; Rangoon. Meggitt.

The worms measure up to 7 cm. in length ; they have
a maximum breadth of 1-3 mm. and are composed of about
100 segments. The immature ones are much broader than
long. Mature and early gravid segments are about twice as
broad as long, and the last three or four proglottides are longer
than broad. The genital pores are irregularly alternate and are

situated in the anterior third of, the lateral margin of the seg-

ment. The pore leads into a rather large atrium having a length
of about 100 (j,. The cuticle is wrinkled, and there is very
little evidence of external segmentation, the division between
the segments being marked only by a slight constriction. A
neck is present, and measures 2*5 mm. in length and 900 /x in

breadth. The head has a breadth of from 1 to 1*1 mm., the
scolex being rudimentary or absent. The suckers are not
directed anteriorly but outwardly, and are situated two on the
dorsal and two on the ventral surface.

Musculature. The longitudinal muscles are in two layers

;

the inner layer separates the cortical from the medullary
parenchyma and consists of from 20 to 30 bundles dorsally

and the same number ventrally. The external longitudinal
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muscles are situated in the thickness of the cortical parenchyma
and consist principally of single fibres vaguely subdivided
into two concentric series.

Excretory System. This consists of the usual four tortuous
longitudinal vessels, two on each side, situated a little distance
from the margin of the segment. One of them is a little

larger than the other, but it is difficult to say which is the
dorsal and which is the ventral ; anastomoses are scanty or
absent.

Male Oenitalia. There are from 20 to 30 testes arranged in

a single layer behind the ovary in the middle of the field

in the posterior part of the segment.
Baylis states that the cirrus sac is pyriform and measures

<H^

Fig. 248.—Oochoristica erassiceps. Mature segments, X about 35.

(After Baylis, in ' Ann. & Hag. of Nat. Hist.')

about 150 by 70 p. According to Meggitt it varies in length
from 15 to 19 fi. It is situated in front of the vagina in the
same horizontal plane. The vas deferens is much coiled, and
there is no specialized seminal vesicle.

Female Oenitalia. The ovary is the most anterior organ,

and is situated in the median field slightly on the pore side.

It is more or less distinctly bilobed, and has a transverse dia-

meter of about 400 p. The vitelline gland lies immediately
behind it, and attains a diameter of about 100 /x. The shell

gland is situated between the ovary and the vitelline gland.

The genital ducts pass between the two excretory vessels.

Assuming that the larger of these is, as is usual, the ventral
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vessel, then the ducts pass ventral to the longitudinal nerve ;

this is, however, contrary to the arrangement obtaining in

the other species of the genus. The vagina has a wide lumen
for the greater part of its length. The distal portion probably
serves as a receptaculum seminis. Just before reaching the

female glands it narrows suddenly.

According to Baylis, it is probable that a uterus with a definite

wall only exists in two or three segments, if at all ; the ova
from the first appear to be scattered at random in the paren-
chyma, without a definite enclosing membrane. Meggitt,

however, states that the uterus, which at first is a lobed sac,

later on becomes a complex reticulum, and finally breaks

down into egg-capsujes extending laterally to the excretory
vessels.

Big. 249.

—

Oochoristica, amphUbeteta. Mature segment, X 78.

(After Meggitt, in ' Parasitology.')

(4) Oochoristica amphisbeteta Meggitt, 1924. (Fig. 249.)

From the mongoose (Herpestes albopundatus) ; Rangoon.
Meggitt.

The worms have a length of from 1-5 to 4 cm. and a maximum
breadth of 450 /*. The mature segments are much longer

than broad ; external segmentation not well defined, and
often invisible posteriorly.

The head has a diameter of 210 p and bears four suckers,

but no rostellum.
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The musculature consists of a small inner layer of circular

fibres, external to which is a single layer of longitudinal

muscle bundles ; in addition, a few scattered longitudinal

fibres extend to the subcuticula.

In gravid segments the dorsal longitudinal excretory vessel

is absent. The rudiments of the genital organs are first

visible about 5 mm. behind the head. The genital pores are
irregularly alternate and are situated at the junction of the
first and second quarters of the margin of the proglottis. They
show a tendency to become unilateral. There is a deep genital

atrium extending almost to the longitudinal excretory vessel.

There are from 22 to 24 testes situated in the posterior

half of the proglottis behind the ovary, the anterior ones
being lateral and slightly posterior to the vitelline gland.

The cirrus sac is prominent, extending almost one-third
across the proglottis. The cirrus is unarmed ; the exten-
sively coiled vas deferens, surrounded by prostate cells, lies

immediately median to the cirrus sac.

The ovary is situated near the middle of the segment just

posterior to the internal extremity of the cirrus sac ; it is

bilobed, each half being further subdivided. The vitelline

gland is large, reniform, with a deep anterior notch ; it is

situated directly behind the ovary. There is no receptaculum
seminis. The vagina is a simple curved tube devoid of any
striking features. The eggs at first lie in groups in the ovary

;

subsequently they are found in groups in the parenchyma, and
finally singly, in capsules, in the parenchyma ; a few extend
laterally beyond the longitudinal excretory vessels.

(5) Oochoristica sigmoides Moghe, 1926. (Fig. 250.)

From Calotes versicolor ; Nagpur, Central Provinces, India.

Moghe.
The worm measures from 28 to 8-8 cm. in length and has a

maximum breadth of about 1 mm.; the genital pores are
irregularly alternate and are situated near the anterior corner
of the lateral margin of the segment. A genital atrium, with
thick muscular walls, is present. The genital ducts pas&
between the dorsal and ventral excretory vessels and dorsal

to the nerve. The head has a breadth of about 210 ft and is

entirely unarmed.
The musculature is weak and consists of an outer layer of

scattered longitudinal fibres, an inner layer of longitudinal

bundles, and internal to the latter a thin layer of transverse

fibres. The dorsalexcretory vessels are larger than the ventral

;

the vessels lie directly dorsal and ventral to each other ; they
disappear entirely in the posterior gravid segments.
Male Genitalia. There are from 22 to 24 testes in two main

groups, one on each side, but posterior to the corresponding
voi. ii. r
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lobe of the ovary
;

posteriorly they are connected by a row of

three or four testes situated behind the vitelline gland. The
vas deferens is a narrow straight tube. The cirrus sac
measures about 154 to 167 /j. by 20 to 25 fi, and extends internal
to the excretory vessels ; a portion of the vas deferens lies

coiled within it.

Female Genitalia. The ovary is bilobed, and each wing is

divided into numerous finger-like lobes ; it is situated in front
of the testes, and is a large conspicuous organ. The vitelline

gland is lobed and slightly aporal. The shell gland is situ-

ated immediately in front of the vitelline gland. The vagina
runs parallel and posterior to the cirrus sac and vas deferens,

Fig. 250.

—

Oochoristica sigmoidee.—Mature segment, X 45.
(After Moghe, in ' Eeo. Ind. Mus.')

onlarging in the vicinity of the ovary into an S-shaped recep-
taculum seminis. The uterus breaks up into capsules, each
containing a single egg. The latter measures about 27 /x and
the oncosphere 15 (jl.

(6) Oochoristica figurata Meggitt, 1927. (Fig. 251.)

From Crocidura murina ; Rangoon. Meggitt.
The worm attains a length of from 1-1 to 1-6 cm. and a

maximum breadth of 1 mm. All the segments are at least
twice as broad as long ; the genital pores are irregularly alter-
nate and situated almost at the extreme anterior angle of the
margin of the proglottis ; a shallow genital atrium is present.
The scolex has a diameter of 250 /* and resembles the head

of species of Inermicapsifer ; the suckers are directed ante-
riorly, and there is a transverse circular constriction separating
them from the bluntly conical anterior portion. Immediately
behind the head there is a pseudo-segmented portion which
terminates with the appearance of,the rudiments of the genitaJ
organs. The external segmentation of this part of the worm
does not correspond to the internal segmentation, aa two qr
three sets of genital rudiments may be pregent Jn what appears
to be one proglottis.

**^
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Male Genitalia. There are from 24 to 33 testes in two dis-

tinct equal groups, joined by from 3 to 5 testes all situated

behind the female genitalia. The cirrus sac extends to the
longitudinal excretory vessels.

Female Genitalia. The ovary is bilobed, the two parts being
joined by an extremely fine isthmus. Each half is further
divided into a number of digitate processes, and the poral

Fig. 251.

—

Oochoristica figurata. Mature segment, X 60.

(After Meggitt, in ' Parasitology.')

lobe is larger""|than, and a little anterior to, the aporal

one. The vitelline gland is situated slightly on the poral side.

A uterus does not appear to develop, because the eggs arise

suddenly in capsules even whilst the ovary is functional.

The egg capsules are numerous, there being not less than 300 ;

they extend to the cortex, and practically fill the segment.

Fig. 252.

—

Oochoristica fibrata. Mature segment, X 80.

(After Meggitt, in ' Parasitology.')

(7) Oochoristica fibrata Meggitt, 1927. (Pig. 252.)

From Boiga cyaneua ; Rangoon. Meggitt.

The worm measures from 7 to 9 cm. in length and has a

TOft-r^""' breadth of 1*3 mm. The genital pores are alter-

nating and situated in the anterior fifth or quarterof the margin

of the segment. There is a large spherical genital atrium.

Male Genitalia. There are from 35 to 36 testes situated

posteriorly to the female glands and extending laterally to
*2
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the mid-line of the ovary. The cirrus sac measures from 1201

to 160 (i by 44 /x ; in gravid segments it reaches to the longi-

tudinal excretory vessels, but in mature segments it extends

a third the distance across the segment, i. e., median to the

excretory vessels.

Female Genitalia. The vagina is situated posteriorly to the

cirrus sac ; the egg-capsules each contain a single egg ; they
lie between the longitudinal excretory vessels, occupying the

entire proglottis, and penetrating the cortical parenchyma.
The species is closely related to O. agamce Baylis, 1919, from
which it differs in the arrangement and smaller number of the
testes and in the cortical extension of the eggs.

Genus THYSAN0T2ENIA Beddard, 1911.

Worms of medium size. Genital pores unilateral. Genital

ducts pass dorsally to the excretory vessels and nerves. Cirrus

sac well developed. Testes numerous, situated on both sides of

and behind the female genitalia. Ovary and vitelline gland

median. Uterus resolves into parenchymatous capsules,

each containing several eggs. Adults in lemurs and marsu-
pials.

Type-species :

—

Thysanotcenia lemuris Beddard, 1911.

Thysanotsenia incognita Meggitfc, 1927. (Fig. 253.)

From Macropua ruficoUis; Victoria Memorial Park, B&n-
goon. Meggitt.

The worm attains a length of 5 cm. and a breadth of 900 fi.

It is composed of a large number of segments, the posterior

Fig. 253.

—

Thysanotsenia incognita. Mature segment, X 80.

(After Meggitt, in ' Parasitology.')

ones being longer than broad and resembling those of Dipy-
lidium caninum. The genital pores are unilateral and are
situated in the centre of the margin of the segment

; genital

atrium practically absent. The scolex bears neither hooks
nor rostellum.

Male Genitalia. Testes in groups, 5 or 7 being poral and 11

to IS aporal ; they are not connected, but lie posteriorly to-
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the ovary and internally to the excretory vessels. The cirrus

sao measures 180 to 210 fi by 70 to 100 p., and extends to the
longitudinal nerve. Its shape varies according to the degree

of contraction, being sometimes cylindrical and sometimes
pyriform ; it contains a few coils of the vas deferens and
apparently a large vesicula seminalis. The vas deferens is

much coiled, the coils being situated either externally to or on
the excretory vessels.

Female, Genitalia. The ovary is an irregular sac situated in

front of the testes, and in mature segments occupies most of

the proglottis between the excretory vessels. The primary
uterus quickly disappears, the eggs passing at once into thin-

walled capsules, each containing a single egg, which extend
laterally to the excretory vessels.

Family III. DAVAINElDJi Fuhrmann, 1907.

Scolex with a simple rostellum armed with one or more
rows of very numerous hammer-shaped hooks. Suckers

armed or unarmed. A single or double set of genital organs

in each segment. Genital pores bilateral, unilateral, or

alternating. Uterus persistent or not ; in the former case

sac-like, in the latter replaced either by numerous egg-capsules

or by a single egg-capsule whose formation is preceded by
the appearance of a paruterine organ. Eggs with thin trans-

parent envelopes. Adults in mammals and birds.

Type-genus :

—

Davainea Blanchard, 1891.

Key to Subfamilies.

Uterus persistent Ophriocotylinae, p. 114.

Uterus breaks up into egg-capsules Davaineixue, p. 09.

Subfamily I. DAVAINEIN^ Braun, 1900.

1

Rostellum armed with two rows (three in Porogynia) of hooks.

Suckers armed or unarmed ; in the former case with several

peripheral rings of stable or unstable hooks. Uterus breaks

down into numerous egg-capsules, each containing one or

more eggs. Paruterine organ absent. Adults in mammals
and birds.

/ Type-genus :

—

Davainea Blanchard, 189lj
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Key to Genera.

1. Genitalia single 2.

Genitalia double Cotugnia, p. 107.

2. 4 to 15 segments; genital pores regularly

alternate Davainka, p. 72.

Numerous segments
;
genital pores unilateral

or irregularly alternate Hailliktina, p. 74.

Until recently this subfamily included the genera Davainea
Blanchard, 1891, Porogynia Railliet & Henry, 1909, and
Cotugnia Diamare, 1893. As the genus Davainea contained

a very large number of species differing in important points

from each other, Fuhrmann (1920) reclassified the species

usually placed in the genus, as fellow's :

—

(1) Ophkyocotyloides Fuhrmann, 1920. This genus em-
braces those species in which the uterus is persistent, sac-like,

and lobed. Type-species :

—

Ophryocotyloides uniuterina (Fuhr-

mann, 1909). Meggitt (1924) placed this genus, along with
the genus OphryocotyU Friis, 1870, in the subfamily Ophryo-
cotylinse Fuhrmann, 1907.

(2) Davainea Blanchard, 1891. Fuhrmann limited the
characters of this genus so that it contained only species of

the proglottina type. The characters of the genus are as

follows :—Proglottides few, 4 to 15, very small. Suckers very
Bmall. Neck absent. Genital pores usually regularly alternate,

exceptionally irregularly alternate or unilateral. Cirrus sao

large, extending considerably median to the excretory canals.

Each uterine capsule with a single egg. Type-species :

—

Davainea proglottina (Davaine, 1860).

(3) Davainoides Fuhrmann, 1920. Worms with from
6 to 20 longitudinal excretory canals. Strobila broad, non-
gravid proglottides short. Testes numerous. Genital pores
irregularly alternate. Each uterine capsule with a single egg.

Type-species :

—

Davainoides vigintivasus (Skrjabin, 1914).

(4) HoTJTTtTYNiA Fuhrmann, 1920. Strobila large. Ros-
tellum with two rows of hooks and several series of spines.

Suckers ? unarmed. Genital pores unilateral. Testes very
numerous. Female glands on poral side ; each uterine cap-
sule with several eggs. Type-species :

—

Davainea struthionis

(Parona, 1885).

(6) BAnxEETDiTA Fuhrmann, 1920. Synonym :

—

Bothrio-

tcenia Railliet, 1892. Proglottides many, usually considerably

more than 15. Suckers of medium size, with several rows of

minute, persistent, or deciduous hooks. Genital pores uni-

lateral or irregularly alternate. Scolex rounded, simple.

Rostellum with a double (rarely single ?) row of hooks. Each
uterine capsule with one or several eggs. Fuhrmann did not



designate a type-species, but Stiles & Orleman (1926) quote
R. tetragona Molin, 1858 as the type by subsequent desig-

nation. Fuhrmann subdivided the genus into the following
subgenera :

—

(a) Paboniella Fuhrmann, 1920. With genital pores
unilateral ; egg-capsules each contain a single oncosphere.
Adults in birds and mammals. Type-species :

—

Raillietina

{Paroniella) longispina (Fuhrmann, 1909).

(b) Ransomia Fuhrmann, 1920. With genital pores uni-

lateral ; egg-capsules each contain several oncospheres. Adults
in birds and mammals Type-species :

—

Raillietina (Ransomia)
tetragona (Molin, 1858)

(c) Skbjabinia Fuhrmann, 1920. With genital pores
irregularly alternate. Egg-capsules each contain a single

oncosphere. Adults in birds and mammals. Type-species :

—

Raillietina (Skrjabinia) cesticillus (Molin, 1858).

(d) Johnstonia Fuhrmann, 1920. With genital pores
irregularly alternate. Egg-capsules each contain several

oncospheres. Adults in birds and mammals. Type-species :

—

Raillietina (Johnslonia) echinobothrida (Megnin, 1880).

Later (1924), in order to conform to the rules of zoological

nomenclature, Fuhrmann altered the name of his subgenus John-
slonia to RaiUielina, and gave as the type-species R. crassula

(Rudolphi, 1819). Stiles & Orleman (1926) substitutedthename
Fuhrrnannetta for the subgenus Johnstonia Fuhrmann, 1920,

and Raillietina for Ransomia Fuhrmann, 1920.

The genus Houttuynia Fuhrmann, 1920, was established to

accommodate those species of Davaineidse in which the ros-

tellum, in addition to being armed with the usual T-shaped
hooks, bears a spiny collar, and in which the genital pores are

unilateral and each egg-capsule contains several eggs. In the
table given below it will be obvious that the genus as at present

denned cannot stand, because in at least two species in which,

the rostellum bears a spiny collar the egg-capsules each contain
a single egg, the arrangement of the genital pores in these

species being unknown. In four other species the genital

pores are irregularly alternate, butin two of these it is not known
whether the egg-capsules contain one or several eggs. It is

therefore necessary either to emend the characters of the genus
or subdivide it, as has been done in the genus Raillietina, or
consider it invalid and merge the species in the genus Raiilu

etina. In this connection it is important to note that Meggitt
states that in bis species R. birmanica the spiny collar can
only be seen when the parasite is alive, and this probably
applies to other species as well.

For the reasons given above the writer is unable to accept

the genus Houttuynia.
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Table showing Species of Indian Havaineidce in which
the Mostellum bears a Spiny Collar,

a n -j. i No. of eggs
Spec.es. Genital pores.

in capsules.

Raillietina (R.) celebemsis Unilateral. Several.

Raillietina (B.) Jlabralis Unilateral. Several.

Raillietina (R.) celehensie var. pauci- Unilateral. Several.

capsulata.

Bouttuynia torquata Unilateral. Several.

Raillietina (R.) birmanica Irregularly alternate. Several.

Raillietina (F.) pseudoechinobothrida Irregularly alternate. Several.

Raillietina (?) reynoldsse Not known. One.

Raillietina ( ?) fatalis Not known. One.

Raillietina (?) fluxa Irregularly alternate. Unknown.

Raillietina (?) indica Irregularly alternate. Unknown.

Genus I. DAVAINEA Blanchard, 1881.

Strobila very small, consisting of from 4 to 15 proglottides.

Suckers small. Musculature feebly developed. Genital pores
irregularly alternate. Cirrus sac large, extending well beyond
the longitudinal excretory vessels. Testes relatively few. Egg-
capsules each contain a single egg. Adults in birds, larval

stages in molluscs.

Type-species :

—

Davainea proglottina (Davaine, 1860).

(1) Davainea proglottina (Davaine, 1860) E. Blanchard, 1891.
(Fig. 254.)

Synonyms:

—

Davainea proglottina var. dublanensit (Kowal., 1894)
Fuhrmann, 1905.

Davainea varians Sweet, 1910 (=dubius Meffjritt,

1916).
8h

'

From the domestic fowl ; Rangoon. Meggitt.

The species appears to be very variable both in size and
structure. Possibly these variations are due to age, state of

preservation, or to errors of observation.

The worm measures about 4 mm. in length and has a maxi-
mum breadth of 600 \l. They usually consist of from 4 to 6
'segments (? 9 occasionally) ; the posterior ones grow con-
siderably in length even whilst attached to the strobila, and
also subsequently. This fact possibly explains the variations

noticed in the length of the worm. The genital pores are
regularly alternate and situated near the anterior extremity
of the segment. The scolex is very small and armed with
from80 to 95 hooks, each measuring from 6 to 8 p; in D. varians,

however, there are said to be from 44 to 50. The suckers are
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armed with a few rows of minute rose-thorn-shaped hooks.

The male genital organs are usually fully developed in the

second segment and the ovary in the third segment ; they
both disappear quickly.

Male Genitalia. The testes vary a little in number, there

being usually 19 (Blanchard gives 22, Marotel 12 or 13) ; they
are situated behind the female organs in the posterior half of

the segment. The cirrus sac is rather large, extending almost
to the middle of the segment. The cirrus is armed with long

silky hairs.

- e.c.

Fig. 254.

—

Davainea proglottina. Entire worm, X 53.

(Original.)

Female Genitalia. The ovary is a bilobed organ situated

near the middle of the segment, anteriorly to the testes. The
jvagina lies posteriorly to the cirrus sac ; its lumen is covered
with fine hairs ; about the middle of the segment it dilates

into a receptaculum seminis. The uterus at first consists of

a- central cavity with lobes extending into the parenchyma

;

the walls eventually disappear, and the eggs thus come to lie

free in capsules each containing a single egg. Sweet states

that she has occasionally found from 2 to 13 eggs in each
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capsule. Fuhrmann considers that this condition merely
indicates that the segment was not fully developed.
The larval stages occur in slugs such as Agriolimax agrestis,

L. cinereus, and L. variegatus. Distribution cosmopolitan.
Jones (1929) reports obtaining larvae of D. proglottina in

the following snails :

—

Zonitoides arborea, VaUonia indentata,

Oasterodonta ligera, and Polgyra ihyroides.

Genus IJ. RAILLIETIIirA fuhrmann, 1920.

Synonym :

—

Bothriottenia Railliet, 1892.

Proglottides many, usually considerably more than 15.
Suckers of medium size, armed or unarmed. Genital pores
unilateral or irregularly alternate. Scolex rounded, simple.
Rostellum with a double (rarely single ?) row of hooks. Each
uterine capsule with one or several eggs. Adults in mammals
and birds. Larval stages in insects and reptiles.

Type-species :

—

Raillietina tetragana (Molin, 1858).

Key to Subgenera.

1. Genital pore unilateral 2.

Genital pores irregularly alternate 8.

2. Egg-capsules each containing several eggs. Raili.itctina, p. 74.

Egg-capsules each containing one egg .... Paroniklla, p. 90.
3. Egg-capsules each containing several eggs. Fuhrmannktta, p. 99.

Egg-capsules each containing one egg .... Skbjabinia, p. 97.

Subgenus (a) RAILLIETINA Stiles & Orleman, 1926
(=Ransamia Fuhrmann, 1920).

The genital pores are unilateral and the egg-capsules each
contain several oncospheres. Type-species :

—

Raillietina (Rail-
lietina) tetragana (Molin, 1858).

It is not possible to give a satisfactory key to the Indian
species of this subgenus.

(1 ) Raillietina (Raillietina). tetragona (Molin, 1858). (Fig. 255.)

Synonyms -.—Tania tetragona Molin, 1858.
Davainea tetragona (Molin, 1858) R. Blanchard, 1891.
Tania botrioplites Filippi, 1892.
Monoeercus aavaineee-tetragona Railliet, 1898.

From (1) Domestic fowl ; Berhampur, "Bengal. Southwell.
Burma. Meggitt. (2) Paw muticus, P. cristatus. (3) Frm-
coHnm vulgaris ; Zoological Gardens, Calcutta. Southwell.
The worm attains a maximum length of 25 cm. and a breadth

of from 1 to 4 mm. The genital pores are unilateral and are
situated near the centre of the lateral margin of the segment.
The scolex is large ; the rostellum is armed with about 100-
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hooks really arranged in a double row, but appearing to lie

in a single row ; each has a length of from 6 to 9/i. The
suckers are armed with from 8 to 10 rows of hooks.

There are from 20 to 30 testes ; the cirrus sac does not reach

the ventral excretory vessels. Each segment contains from
50 to 100 egg-capsules which extend externally to the excretory

.vessels. There are from 6 to 12 eggs in each capsule, each
egg having a diameter of from 25 to 50 /i. The larval form
occurs in Musca domestica.

Fig. 255.

—

RaUlietina (fi.) tetragona. A, head, X 56 ; B, gravi

segment, x 26. (Original.)

(2) Kaillietina (Eaillietina) leptosoma (Diesing, 1850).

Synynjm :

—

Tcenia leptosoma Diesing;, 1850.

From Platycercus eximius ; Burma. Meggitt.

The worm attains a length of 16 mm. and a breadth of 2 mm.
The genital pores are unilateral. The head is armed with a
double row of about 70 hooks. Accessory hooks absent. The
stickers ate armed.
Mature segments contain 60 testes which do not extend out-

wards beyond the nerve. The cirrus sac extends a little

internally to the excretory vessels. Each egg-capsule contains

about 20 eggs.
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X3) Kaillietina (Kaillietina) friedbergeri (Linstow, 1878) Fuhr-
mann, 1920. (Fig. 256.)

Synonyms:

—

Teenia friedbergeri Linstow, 1878.
Teenia agama Meirnin, 1878.
Teenia infundUmliformis var. phasianorvm Neumann,

1878.

IYom the black-shouldered peacock (Pavo nigripennia) ;

Derhampur, Bengal. Southwell.

The worm measures up to 20 cm. in length and has a maxi-
mum breadth of about 3 mm. All the segments are broader
than long. The genital pores are unilateral and are situated a

cp. vd

Fig. 256, -Raillietina (R.) friedbergeri. A, bead; B, mature segment;
C, transverse section of gravid segment; D, gravid segment.

Magnification unknown. (After Baczynska.)

little posteriorly to the middle of the lateral margin of the seg-

ments. The head is somewhat pyriform and measures about
300 /* in length by 400 \i in breadth. The rostellum is armed
with about 150 hooks arranged in a double crown, each hook
having a length of about 12 /*. The suckers are armed with
4 or 5 rows of small hooks which decrease in size towards the
middle of the suckers.



BAILLIETINA. 77"

The longitudinal muscles are arranged in a double layer of

bundles. There are from 25 to 32 testes ; on the pore side all

the testes, about 7 or 8 in number, lie posteriorly to the ovary
and vagina, the remaining testes being situated posteriorly

and laterally to the ovary. The cirrus sac is very small,
extending less than half the distance to the excretory canal.

The cirrus is armed.
The ovary is a conspicuous lobed organ situated in front of

the testes. The vagina lies posteriorly to the cirrus sac and
dilates into a small receptaculum seminis mear the middle of

the segment. Each segment contains about 100 egg-capsules
which have a diameter of about 156 /x. and extend laterally

to the excretory vessels ; each contains 2 or 3 eggs.

(4) Eaillietina (Raillietina) celebensis (Janicki, 1 902).

Synonym :

—

Davainea celebensis Janicki, 1902.

From Nesocia bengalensis ; Rangoon, Burma. Meggitt.
The worm attains a length of 30 cm. and a breadth of

1-1 mm. The genital pores are unilateral and are situated near
the anterior extremity of the lateral margin of the segment.
The rostellum has a diameter of from 130 to 180 [i and is

armed with from 100 to 130 hooks, each of which measures
from 20 to 26 /i in length, arranged in a double row. Im-
mediately behind the rostellum there is a collar armed with
spines; the suckers are unarmed. There are from 26 to 38 testes,

of which 9 to 15 are poral and 17 to 23 aporal. The cirrus sac

measures from 113 to 146 /* by 64 to 65 /i in mature segments,

and extends to the nerve. There are from 180 to 200 egg-
capsules in each segment, a few extending laterally to the

excretory vessels ; each capsule contains from 3 to 4 eggs.

(5) Raillietina (Raillietina) microscolecina (Fuhrmann, 1909).

Synonym ;

—

Davainea microscolecina Fuhrmann, 1909.

From (1) A parrot (Eclectus rosatus= Lorius roratus); Zoo-
logical Gardens, Calcutta. Southwell. (2) Cacatua moluc-

censis ; Victoria Memorial Park, Rangoon. Meggitt.

The worm attains a length of from 7 to 10 cm., a maximum
breadth of 1 mm., and is composed of very numerous segments.

The genital pores are unilateral and are situated slightly in

front of the middle of the lateral margin of the segment.

The scolex has a diameter of about 180 /x ; the rostellum

has a length of 600 p and is armed with from 160 to 200 hooks
which according to Fuhrmann measure 9 or 10 it in length,

according to Meggitt 13 or 14/x. The suckers are armed
anteriorly with 7 rows of hooks which may be entirely absent
from the posterior margin. In the parenchyma there are

numerous calcareous corpuscles measuring 10 it.
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MaU Genitalia. There are from 16 to 20 testes. The cirrus

sac, according to Fuhrmann, has a length of 48 [i, whilst accord-

ing to Meggitt it attains a maximum length of 150 /x. Each
gravid segment contains about 45 egg-capsules, each of which
at first contains a single egg, but which, later on, may contain

from 1 to 7.

Meggitt writes that the " appearance suggests that the eggs

are at first shed from the uterus into the parenchyma, become
enclosed separately by modified parenchyma, and that the

final capsules are formed by the coalescence of the primary
capsules."

(6) Raillietina (Raillietina) aruensis (Fuhrmann, 1911).

Synonym:

—

Davainea aruensis Fuhrmann, 1911.

From Lorius lory; Victoria Memorial Park, Rangoon.
Meggitt.

The worm attains a length of 26 cm. and a maximum breadth

of 2 mm. It is composed of numerous segments, and the

genital pores are unilateral. The scolex measures 300 /x. in

length and the suckers are unarmed. The rostellum measures
100 it in length and is armed with 180 to 230 hooks, each
measuring 17 or 18 jx in length and arranged in a double
row.

Male Genitalia. Fuhrmann states that there are 20 testes,

14 being aporal and 6 poral ; Meggitt, however, says that there

are from 10 to 17 testes. The cirrus sac is oval and measures

130 fi in length ; it contains a vesicula seminalis and extends
almost to the excretory vessels ; the cirrus is armed. The vas
deferens lies coiled near the middle of the segment and is

surrounded with prostatic cells.

Female Genitalia. The ovary is fan-shaped and has a breadth
of about 400 /i. The mouth of the vagina is surrounded with
a sphincter muscle. The vitelline gland is compact and median,
behind the ovary, and has a breadth of 100 /u. The eggs are

in capsules, the latter not extending laterally to the excretory

vessels. Each contains numerous eggs. Meggitt states that
his specimens, obtained from an unusual host, were abnormal
in all respects ; many of the segments were wholly or partly

sterile, male organs were present without female, or vice verm,
and, in fact, various types of abnormalities were present.

(7) BailUatina (Raillietina) cohni Baczyneka, 1814, (Fig. 257.)

Synonym :-~Davainea cohni Bacxyriika, 1914.

From Pterocke exusius and P. arenariue ; Zoological Gardens,
•Calcutta. Southwell.

The worm attains a length of from 2 to 3 om. and a breadth
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-of 1-7 mm. All the segments are broader than long ; the
genital pores are unilateral and are situated a little in front

of the middle of the lateral margin of the segment. The
scolex has a length of 192 /x. and a breadth of 240 fi. The
rostellum has a length of 33 \i and bears about 160 hooks
arranged in a double row, each having a length of 8 /x. Each
sucker is armed with 14 rows of hooks. The neck has a length

of 1-62 mm. and a breadth of 160 ft. There are from 10 to 15
testes, disposed for the most part aporally. A single row of

testes lies posteriorly to the female genital organs, as in

D. penetrans Baczynska, 1914. The vas deferens forms a few
loops within the cirrus sac ; outside the sac it follows an un-
dulating course to the middle of the segment. The cirrus sac

is very small and pyriform, measuring about 78 p in length

and 28 /x in breadth.

The ovary is much lobed and ramified and has a breadth of

640 fi; it is situated in the anterior part of the segment

;

cp.v.

Fig. 257.

—

Raillietina (R.) cohni. Mature segment, magnification unknown.
(From Meggitt, after Baczynska.)

immediately behind it is the vitelline gland ; this is also lobed,

and has a breadth of 104 p. The vagina opens posteriorly

to the cirrus sac, and its terminal part is muscular ; near the

middle of the segment it dilates into a receptaculum seminis.

The vagina measures about 100 it in length and 18 p in breadth.

The eggs are grouped in capsules ; each of the latter has a

diameter of 130 tt, and apparently contains 2 or 3 eggs ; they
extend laterally to the excretory vessels.

(8) Eaillietina (Baillietina) spiralis (Baczyilska, 1914). (Fig.

258.)

From (1) Pigeons (Columba sp.); Zoological Gardens, Cal-

cutta. Southwell. (2) Croeopus phoenicopterus ; Zoological

Gardens, Calcutta. Southwell.

The worm measures 3 to 4 cm. in length and has a breadth

of about 1*28mm. All the segments are much broader than
long. The genital pores are unilateral and are situated at the

extreme anterior corner of the lateral margin of the segment.

"The genital ducts pass between the exoretory vessels. The
head is relatively large and has a diameter of about 2.24/*.

The low suckers are very small and are armed anteriorly with
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7 rows of very fine hooks. The rostellum is large and has a
diameter of 150 /*. ; it is armed with about 300 hooks, each
having a length of about 16 fi. The longitudinal muscles

are disposed in 3 rows of bundles, the most internal layer being

the largest. In addition, there are isolated longitudinal

muscles in the cortical parenchyma.
As inDavianeapaucitesticulata Fuhrmann, 1909, the testes are

few in number. The vas deferens has an undulating course and
is surrounded laterally by numerous prostatic cells. The cirrus

sac is muscular and has a length of about 100 p ; the cirrus

is also very muscular and is armed with long silky hairs. Where
the vas deferens enters the cirrus sac there is a strong sphincter

l.m.

t.m.-

,!..< Ill

* tf » V ? I , ' I |lv(

J\HYI
Fig. 258.

—

Baillietina (B.)spiralis. Transverse section, showing musculature,

magnification unknown. (After Baczj-nska.)

muscle. The ovary is flat and has a breadth of 352 p. The
vitelline gland is relatively large, situated behind the ovary,

and measures about 83 fi. The vagina opens posteriorly and
ventrally to the cirrus sac. Near the pore it is very muscular
and is furnished with a strong sphincter muscle, as is the cirrus

sac. The vagina runs in the median direction, almost in a
straight line, and dilates into a small fusiform receptaculum
seminis which has a length of about 52 /x. The eggs are in

capsules which are not numerous ; each has a diameter of

about 104 /u. and contains from 4 to 6 eggs ; they do not extend
laterally to the excretory vessel.

(9) Baillietina (Baillietina) polychalix, Kotlan, 1920-21. (Fig.

259.)

Synonym:

—

Davainea polychalix Kotlan, 1920-21.

^rom Lorius gamdus ; Zoological Gardens, Calcutta.

Southwell.

The worm attains a length of 5-5 cm. and a maximum breadth

of 1-7 mm. The segments are all broader than long and very
shallow. The genital pores are unilateral and are situated at
the extreme anterior corner of the lateral margin of the seg-

ment. The scolex has a breadth of 320 \i ; the rostellum is

armed with from 240 to 250 hooks, each having a length of
about 13 ^ and arranged in a double row. The suckers are-

armed with 4 or 5 rows of minute hooks.
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The longitudinal muscles are arranged in a double layer of

bundles. There are about 10 testes, 4 being poral and lateral

to the ovary and 6 being aporal and also lateral to the ovary.
The cirrus sac is small, extending only half the distance from
the margin to the nerve ; within the sac there is a conspicuous

Fig. 259. —RrtUlielini (B.) polyrhalir. Mature segment, X 113.
(After Kotl&n.)

seminal vesicle. The vas deferens follows a sinuous course,

but is not coiled. The ovary is situated in the middle of the
segment and is not bilobed ; immediately posterior to it is a
small vitelline gland. Each segment contains from 24 to 26
egg-capsules, which extend laterally to the excretory vessels

and contain each from 2 to 5 eggs.

(10) Raillietina (Raillietina) fuhrmanni (Southwell, 1922).

(Figs. 260, 261, & 202.)

Synonym :

—

Davainea fuhrmanni Southwell, 1922.

From (1) Crocopus phomicopterus ; Calcutta. Southwell.
Victoria Memorial Park, Rangoon ; Meggitt. (2) Crocopus
phayrei ; Calcutta. Southwell.

The worm attains a maximum length of about 8 cm. and a
breadth of 700 fi ; it exhibits very considerable variations

;

in young segments the genital pores, which are unilateral,

are situated at the extreme anterior margin, whilst in mature
and gravid ones each is slightly in front of the middle.
The segments vary in shape ; in some worms they are all

broader than long except the last few, which are square

;

in other specimens they are somewhat bell-shaped ; whilst in

still others the terminal proglottides are twice as long as broad.
The longest posterior segment measures 1-2 mm. in length and
700/* in breadth. The head has a length of 330 p and a
breadth of 250 /x. The large rostellum, which is about 100 /t

in length and 150 fi in breadth, is armed with a double row of

about 110 hammer-shaped hooks, each measuring from 25 to

30 (i, the hooks in the anterior row being slightly larger than
those in the posterior row. There is no rostellar collar. The
suckers have a diameter of about 70 \i and are armed with
several rows of minute hooks ; according to Meggitt, however,

'

vol. ii. e
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they bear only 2 to 3 rows. The neck varies in length from
300 ft to 1-4 mm. There is a single nerve situated laterally to

the ventral water-vessel and ventrally to the cirrus sac. A
single (ventral) excretory vessel runs along each lateral margin ;

that on the pore side lies ventrally to the cirrus sac, and is

situated further from the lateral margin than is the aporal
vessel. This asymmetry is not, however, always pronounced.
Muscular System. The longitudinal muscles are well

developed ; the bundles are arranged in a single layer, the

external being smaller in every way than the internal bundles ;

the arrangement is best seen in young adults. The circular

Fig. 260.

Kg. 261.

Raillietina (R.) fuhrmanni.

Fig. 260- Head and nook, X 170. (After Southwell.)

Fig. 261.—Bostellar hook, X 1125. (After Southwell.)

fibres consist of a very narrow layer lying immediately in-

ternally to the longitudinal fibres. Oblique fibres are very

scanty.

Male Genitalia. The testes lie dorsally, and are about
twelve in number ; seven or eight on the aporal side of the

ovary, one or two posteriorly and laterally to the yolk gland,

and the rest—usually three—on the poral side of the ovary ;

they do not extend beyond the water-vessels. The vas deferens

is a long, loosely-coiled, slightly dilated tube, extending quite

halfway across the segment, and surrounded throughout its

length by a dense mass of glandular tissue—the prostate

gland ; it reaches its full development somewhat late ; seminal

vesicle apparently absent, probably the elongated vas deferens

functions as such. The cirrus sac is large and measures, in

mature segments, about 170 /* in length and 80 ft in breadth.
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According to Meggitt, it has a length of 87 to 98 fi only.

It lies across the antero-lateral angle of the segment and
extends just median to the lateral excretory vessel. The
cirrus is armed with large spines measuring about 17 /* ; these,

however, cannot always be seen.

Female Genitalia. The ovary is sometimes bilobed, each
lobe having a rounded appearance. According to Meggitt, it

consists when young of three or four large, entire, spherical

lobes, but when it is mature it becomes sac-like. It is placed
slightly behind the centre of the segment. The vagina is a
long, muscular, sinuous tube ; the terminal portion which
lies posteriorly to the whole length of the cirrus sac is often,

but not always, dilated. Its extreme lateral extremity opens
at the base of a well pronounced sinus, situated immediately

*e.v t.

Fig, 282.—RtMletiua (K.) fukrmanni. Mature segment, x 140,
(After Southwell.)

behind the cirrus sac ; a well developed sphincter muscle
surrounds the opening]\>f the vaginal sinus. Slightly in

front of the ovary the vagina dilates into a small but
somewhat elongated receptaculum seminis. The vitelline

gland lies posteriorly to the'ovary, and is easily seen ; in size

it is almost equal to one wing of the ovary. The uterus is

first visible as a small irregular cavity, situated immediately
anterior to the vitelline gland ; it enlarges rapidly, eventually

filling the entire segment between the water-vessels. The
eggs when first seen appear as a dense granular mass filling

the uterus. A few segments further back 40 capsules are

differentiated, each containing six or seven, and rarely nine to
eleven, oncospheres. At first the mature uterus lies strictly

within the excretory vessels, but in the last five or six segments
these have disappeared, and the entire segment is occupied by
the capsules. Black pigment occurs abundantly in the pos-

terior two-thirds of the worm. The egg measures about 36 /*.

»3



84 DAVAINEID.S3.

(11) Raillietina (Raillietina) parviuncinata Meggitt, 1924.

From ducks ; Rangoon. Meggitt.

The worm attains a length of from ] 1 to 12 cm. and a breadth

of 200 /x. All the proglottides are broader than long except a
few of the posterior ones, which are longer than broad. The
genital pores are unilateral and are situated slightly anterior

to the centre of the lateral margin of the segment. The scolex:

measures from 260 to 370 /j. in diameter. The rostellum has

a diameter of from " 0-026 to 0-3 mm." (sic), and extends
posteriorly past the anterior margin of the suckers ; it is armed
with about 150 T-shaped hooks arranged in two rows, each
having a length of from 7 to 9 /x. The suckers are armed with
9 rows of hooks which decrease in size towards the centre of the

suckers.

Muscular System. The muscles are weakly developed and
consist of an inner transverse and an outer longitudinal

layer ; the latter comprises a number of widely scattered small

bundles extending to the subcuticula.

Male Genitalia. The testes vary in number from 24 to 39,

the average number being about 27 ; of these, 9 to 12 are poral

and 18 to 20 aporal. A few testes may extend laterally to the

excretory vessel. The vas deferens is only slightly coiled. The
genital ducts pass between the longitudinal excretory vessels.

The cirrus sac varies in length from 580 to 840 p, extending
median to the nerve.

Female Genitalia. The ovary, which is slightly poral, consists

of a small central mass from which radiate numerous tubular
outgrowths. The vitelline gland is compact and is situated

behind and slightly lateral to the middle of the ovary. Between
the excretory vessel and the ovary the vagina dilates into a
long conspicuous receptaculum seminis. Each segment con-
tains up to 50 egg-capsules, which extend laterally to the ex-

cretory vessels. The mature capsule contains from 11 to 13
eggs.

(12) Raillietina (Raillietina) torquata (Meggitt, 1924). (Fig.

26:1.)

Synonym :—Itouttuynia torquata Megfritt, 1924.

From pigeons (Columba sp.) ; Rangoon. Meggitt.
The worm attains a length of 23 cm. and a maximum breadth

of 2-5 mm. The scolex has a diameter of about 90/*. The
rostellum is armed with about 150 hooks measuring 7 and 7*5 /*,

the two sizes alternating. Surrounding the posterior part
of the rostellum is a barrel-shaped collar thickly studded with
deciduous hooks each 8 p in length. The posterior segments
are slightly longer than broad. The genital pores are uni-
lateral and are situated near the centre of the margin of the
proglottis ; the genital atrium is small.
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Muscular System. This is weak, and consists of a double layer
of transverse fibres, external to which there are, both dorsally
and ventrally, from 13 to 18 longitudinal muscle bundles.
Externally to the latter a second layer of scattered longitudinal

ev

Fig. 263.—RaMietina (fl.) torquata. A, head, X 427 ; B, mature
segment, X 133. (After Meggitt.)

fibres extends to the subcuticula. A few dorso-ventral

muscles are also present.

Excretory System. This consists of four longitudinal vessels.

In immature segments a fifth vessel may be present.

Male Oenitalia. There are from 8 to 10 testes, two poral,

one or two posteriorly to the ovary, and the remainder aporal.
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The cirrus sac is small, extending only to the nerve ; it contains

a small vesicula seminalis. The cirrus is armed ; internally

to the longitudinal excretory vessel the vas deferens is thrown

into a number of coils.

Female Genitalia. The ovary consists of two subdivided

lobes, and is situated near the centre of the segment. The
vagina is a simple tube, and a receptaculum seminis is absent.

The vitelline gland lies immediately behind the ovary. The
primary uterus disintegrates, and the eggs become embedded in

parenchymatous capsules each containing from 3 to 5 ; there

are from 30 to 40 capsules in each proglottis, and they extend
laterally to the excretory vessels.

(].'{) Raillietina (Raillietina) nagpurensis Moghe, 1925. (Fig.

264.)

From the domestic pigeon ; Nagpur, Central Provinces, India.

Moghe.
The worm attains a length of from 25 to 27 cm. and a breadth

of about 1-9 mm.; it is composed of from 465 to 530 segments,

all of which are broader than long. The genital pores are

unilateral and are situated near the middle of the lateral margin
of the segment, but they vary slightly and may be a little more
anterior. There is a well developed genital atrium. The

Fig. 264.

—

Raillietina (R.) nagpurensis. Mature segment, X 32.

(After Moghe.)

scolex is almost globular and measures about 340 to 380 /*

in breadth. The rostellum is armed with about 220 hooks
arranged in a double row ; the large hooks measure 19 p and
the small ones 17 fi. The suckers are armed with a single

marginal row of hooks, each of which measures about 7 /t.

There is no neck.

Male Genitalia. There are from 19 to 22 testes which lie later-

ally and posteriorly to the ovary ; most of them are situated
aporally, only two or three being poral and two between the
ovary and the vitelline gland. The vas deferens is very short
and coiled. The cirrus sac measures about 90 by 30 /*, and
does not extend to the longitudinal excretory vessel.

Female Genitalia. The ovary is a large, irregularly lobed
organ having a maximum breadth of about 645 p, and placed
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slightly on the pore side ; the vagina opens posteriorly *o the
cirrus sac. There is a large receptaculum seminis. The
vitelline gland is placed centrally, just posteriorly to the ovary,
and is of a somewhat irregular shape. The shell gland lies

between the vitelline gland and the ovary ; there are from
60 to 94 egg-capsules in each segment which do not extend
laterally to the excretory vessels. Each capsule contains from
3 to 8 eggs (usually 5 or 6), which latter measure about 50 by
43 ix and the oncosphere 17 by 14 /x.

(14) Raillietina (Raillietina) quadritesticulata Mfghe, 19^5.

(Fig. 2»io.

)

From the red turtle-dove ((Enopopelia tranquebarica)

;

Nagpur, Central Provinces, India. Moghe.
The worm attains a length of from 6 to 14 cm. and a breadth

of 1-23 mm. It is composed of from 188 to 196 segments, all

of which are broader than long ; the genital apertures are uni-

lateral and situated in the middle of the lateral margin of the
segment; there is a well developed genital atrium. The scolex

is bluntly rounded and has a breadth of about 165 fi. The
rostellum is armed with about 180 hooks, arranged in a double
row, the hooks in each row being of the same size, viz., 6 /*.

The suckers are armed with about 5 rows of hooks. The neck
measures approximately 1 mm. in length.

Fig. 265.— Raillietina (/?.) qiiadritetticitlala. Mature segment, x 47.

(After IHojjhe.)

There are only 4 testes, 3 are situated laterally to the apon*I

ovary and one posteriorly to the vitelline gland. The vas

deferens is a loosely coiled tube. The cirrus sac is muscular

;

it measures about 138 fi by 68 ft, and does not extend to the

longitudinal excretory vessels. The ovary is lobulated and
centrally placed. The vitelline gland is posterior to the ovary
and slightly aporal. The shell gland is lateral to the ovary and
anterior to the vitelline gland. The vagina opens posteriorly

to the cirrus sac and ventrally to the excretory vessel. Near
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the ovary it dilates into a large receptaculum seminis. There

are from 40 to 50 egg-capsules in each segment, and they do
not extend beyond the longitudinal excretory vessels. Each
contains from 6 to 8 eggs, which latter measure 67 by 54 ju.

and the oncosphere 18 by 16 fi.

(l.">) Raillietina (Raillietina) fiaccida Meggitt, 1S)2G. (Fig. 266.)

From the imperial sand-grouse (Pterocles orientalis); Vic-

toria Memorial Park, Rangoon. Meggitt.

The worm measures from 13 to 15 cm. in length and has a

maximum breadth of 1-2 mm. The genital pores are uni-

lateral and are situated slightly anterior to the middle of the

lateral margin of the segment. The rostellum is armed with

Fig. 266.

—

Raillietina (R.) fiaccida. Mature segment, X 53

(After Meggitt, in ' Parasitology.')

about 150 hooks arranged in two rows ; those in one row
measure 17 \x, and those in the other 22 /jl. The suckers are

unarmed.
Male Genitalia. There are from 14 to 17 testes, 5 of which

are poral, the remainder being situated behind the ovary and
aporally. The cirrus sac is small, attaining a maximum length

of 100 //. and extending to the nerve.

Female Genitalia. The ovary is bilobed, both parts being
entire. Each segment contains about 80 egg-capsules which
extend laterally to the excretory vessels, and each contains

8 or 9 eggs.

(16) Raillietina (Raillietina) famosa Meggitt, 1927. (Fig. 267.)

From the bird Edectus pectoralis {=Loriu8 pectoralu);

Victoria Memorial Park, Rangoon. Meggitt.

The worm attains a length of 25 cm. and a maximum breadth
of 1-2 mm. The genital pores are unilateral and are situated
near the centre of the margin of the segment, a genital atrium
being present or absent according to the state of contraction
of the segment. The scolex has a diameter of 150 //. and the
suckers are unarmed. The rostellum has a diameter of 80 fi

and is armed with about 180 hooks, each measuring from 10 to
12 u.

Male Genitalia. There are from 25 to 29 testes, 6 to 11 of
these being aporal and 14 to 18 aporal, The cirrus sac extends
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to the longitudinal nerve, and has a length of from 110 to

130 p.
Female Genitalia. These present no special features except

that, close to the genital pore, the vagina is very muscular.

Fig. Rciilhetina (li.)famusa. Mature segment, x 53.

(After Meggitt, in ' Parasitology.')

There are from 20 to 38 egg-capsules in each segment, and they
extend laterally to the excretory vessels ; each contains 2 or 3,

and occasionally from 4 to 6 eggs.

(17) Raillietina ( Raillietina) flabralis Meggitt, 1927. (Fig.

2G8.)

From the great hornbill, Dichoceros bicornis ; Victoria

Memorial Park, Rangoon. Meggitt.

The worm attains a length of 35 cm. and a maximum breadth
of 1 mm. The terminal segments are square ; the genital

pores are unilateral and are situated at the centre of the margin
of the proglottides ; genital atrium practically absent. The
scolex measures about 216 /i in diameter. The rostellum,

which has a diameter of 80 fi, is armed with 350 hooks, each

Fig. 268.— Raillietina (if.) flahralie. Mature segment, X 80.

(After Meggitt, in ' Parasitology.')

having a length of 6 /t and arranged in two rows. Behind the

rostellum there is a spiny collar.

Male Genitalia. There are 4 or 5 testes, usually 3 along the

posterior margin of the segment and 2 aporally, there being

none on the pore side. The cirrus sac attains a maximum
length of 120 fi, barely reaching to the excretory vessels, and
contains a few coils of the vas deferens and a wide duct which
serves as a vesicula seminalis ; the end of the cirrus sac is
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protrusible and the duct capable of evagination, there being no
trace, other than this duct, of a cirrus ; no spines are found in

the cirrus sac.

Female Genitalia. The ovary is horse-shoe-shaped, the

concavity being directed posteriorly ; it entirely fills the

ventral surface between the excretory vessels, except for the

space occupied by the vitelline gland. There are from 17 to 23
egg-capsules in two layers in each segment ; they do not extend
laterally to the excretory vessels ; each has a diameter of from
130 to 140 fx and contains 10 eggs.

This species resembles Railiietina {R.) qvadritesticulata

Moghe, 1925, so closely that the two species are indistinguish-

able except that in Railiietina (R.) jiabralis there is a spiny
collar behind the rostellum. Whether such a structure is

present in Railiietina (R.) quadritesticulata is not stated, but
Meggitt remarks that it is often impossible to see it except
in living worms.

(1!S) Baillietina (Railiietina) celebensis var. paucicapsulata
Me-;»itt, 1927.

From (1) Rattus norvegicus and (2) Nesocia bengalensis

;

Rangoon. Meggitt.

The worm attains a length of 24-2 cm. and a breadth of

about lmm. The genital pores are unilateral and are situated

a little in front of the centre of the lateral margin of the segment.
The rostellum has a diameter of from 140 to 170

fj.
; it is armed

with from 100 to 120 hooks, each measuring from 20 to 25 /*

in length and arranged in a double crown. Immediately
behind the rostellum there is a spiny collar ; the suckers are

unarmed.
There are from 33 to 35 testes, of which from 11 to 15 are

poral and from 20 to 23 are aporal. The cirrus sac measures
from 89 to 113 ft by 48 to 65 ft in mature segments and extends
to the nerve. There are from 100 to 120 egg-capsules in each
segment, a few of which extend laterally to the excretory
vessels. Each capsule contains from 3 to 4 eggs. Meggitt
states that the " present form agrees closely with Railiietina

(Railiietina) celebensis except for the gravid proglottides.

In that latter respect the two forms are clearly different . . .

."

He does not state, however, in what way they are different.

Subgenus (6) PARONIELLA Fuhrmann, 1920.

Railiietina in which the genital pores are unilateral. Egg-
capsules each contain a single oncosphere. Adults in buds
and mammals.

Type-species :

—

Railiietina (ParonieUa) hngiapina (Fuhr-
mann, 1909).
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It is not possible to give a satisfactory key to the species of

this subgenus, but the following table will serve to indicate

some of the points of difference between them :

—

Testes. No. of hooks. Size of hooks.

urogalli
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sac is small and pyriform, measuring only from 110 to 120 /x.

The cirrus is armed.
Female Genitalia. The ovary is bilobed and lies slightly on

the poral side ; it measures from 440 to 500 /x in breadth ; each

half is further subdivided into a number of secondary lobes.

The vagina opens posteriorly to the cirrus sac ; its terminal

part is muscular and its lumen bears a number of silky hairs.

The muscular termination of the vagina extends internally to

the nerve and passes between the excretory vessels ; it con-

tinues in the median direction almost directly to the female

genital organs. Its main part functions as a receptaculum
seminis. The vitelline gland is situated behind the ovary ; it

Fig. 269.

—

RailUetina (Paromella) urogalli. A, ro»tellar hooks ; B, mature
segment, magnification unknown. (After Shipley.)

is slightly lobed and has a breadth of about 130 fi. The shell

gland is very small and is situated dorsally to the middle of

the ovary. The uterus is dorsal and slightly anterior to the
ovary, resembling the latter in shape, i. e., it consists at first of
a central cavity with radiating lobes. The latter extend into
the medullary parenchyma ; their walls eventually disappear
and the eggs come to rest in the parenchyma. In gravid seg-
ments they lie singly in capsules which do not extend laterally

to the exeretory vessels. The oncosphere measures from 24 to
30 n and the capsule has a diameter of about 68 /*.
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(2) Baillietina (Paroniella) cruciata (Rudolphi, 1819).

From a magpie (Pica rustica) ; Zoological Gardens, Calcutta.

Southwell.
A single specimen with unilateral pores, believed to be re-

ferable to the above species, has been recorded. The rostellum
is armed with about 200 hooks, each measuring about 15 fi, and
arranged in a double row. The suckers are armed with minute
hooklets. Each egg-capsule contains a single egg.

(H) Baillietina (Paroniella) corvina (Fulirmaim, 1905). (Fig.

270.)

Synonym :

—

Davainea polyculcaria Linstow, 1906.

From (1) Corvus macrorhynchus ; Colombo, Ceylon. South-
well. Calcutta ; Sabour, Bihar, India. Southwell. (2) Corvus
splendens ; Calcutta. Southwell. (3) Corvus sp. ; Khulna,
Bengal ; and Chilka Lake, Orissa, India. Southwell.
The worm attains a length of 12 cm. and a breadth of from

2 to 3 mm. The unilateral genital pores are situated near the

Fig. 270. —Baillietina (Paroniella) corvina.

segment, magnification unknown.
Horizontal section of mature
(After Fuhrmann.)

middle of the lateral margin of the segment ; all the latter

are broader than long. The rostellum is armed with about
80 hooks, each measuring from 16 to 18 fi in length. The
suckers are armed with from 5 to 6 rows of hooks ; each hook
measures about 9 /x. The testes are numerous (about 26) and
are situated in two groups, one on each side of the ovary. The
vas deferens is much coiled, and runs parallel and anteriorly to

the vagina. The cirrus sac is extremely small, measuring 100 n
in length by 40 /i in breadth, and only extending about one-

third the distance between the margin of the segment and the
nerve ; the cirrus is unarmed. The ovary is situated in the
middle line and consists of a number of tubule-like follicles,

arranged fanwise. Immediately behind it is a small

vitelline gland presenting a granular appearance ; the vagina
opens to the genital atrium posteriorly to the cirrus sac ; its

terminal part, viz., that lying between the pore and the nerve,

is surrounded by cells. It continues in the median direction
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as a straight tube which, internally to the nerve, dilates a

little and functions as a receptaculum seminis. The uterus

breaks up into capsules, each of which contains a single egg.

<4^ Raillietina (Paroniella) ceylonica (Baczynskn, 1914). (Fig.

271.)

From (1) Crocapus phoenicopterus ; Zoological Gardens,
Calcutta, and Chilka Lake, Orissa, India. Southwell. (2) The
white-bellied pigeon (Columba huconata) ; Zoological Gardens,
Calcutta. Southwell. (3) Paw cristatus ; Ceylon. Fuhr-
mann.
The worm attains a length of from 3 to 4 cm. and a breadth

of 1-3 mm. All the segments are broader than long ; the

gravid ones have a length of 730 yx and a breadth of 1-98 mm.
The genital pores are unilateral and are situated in the anterior

third of the lateral margin of the segment. The head has
a diameter of 400 ft ; the rostellum is armed with about

dev.

Fig. 271.

vev . I m.

vd vq o

—Raillietina (Paroniella) ceylonica. Transverse section of mature
segment, magnification unknown. (After Baczyriska.)

120 hooks arranged in a double row, each hook measuring
about 10 jot. The suckers are armed with minute spines.

The longitudinal muscles consist of a single layer of rather
large and conspicuous bundles. Externally to them there

are numerous small groups of fibres. The transverse and
dorso-ventral musculatures are poorly developed. The ventral

excretory vessel is very much larger than the dorsal one. The
testes are few in number, and are disposed to the left and to

the right of the female genital organs. Each testis has a dia-

meter of about 50 /a. The cirrus sac is pyriform and almost
cylindrical ; it barely reaches the excretory canal, and has a
length of 130 fi and a breadth of 31 y.. The cirrus is muscular.
The vas deferens is very undulated, and is surrounded by a
number of pigmented glandular cells; within the cirrus sac

it is thrown into slight undulations. The ovary is in the
middle of the segment ; it is deeply lobed and has a length
of 192 fi and a breadth of 266 p. Immediately ventral to it

is the vitelline gland, which has a length of 78 fi and a breadth
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of 91 fi. The shell gland, which has a diameter of 39 fi, is

situated dorsally to the vitelline gland. The vagina opens
posteriorly and ventrally to the cirrus sac, and is a long canal

thrown into undulations. The receptaculum seminis has a
length of 86 ju. ; the egg-capsules each contain from 6 to 10
eggs ; each has a diameter of 192 ft, and they extend laterally

to the excretory vessels. The egg measures 28 fi and the
oncosphere 18 /x.

(5) Baillietina (Faroniella) tragopani (Southwell, 1922). (Fig.

272.)

From a tragopan pheasant (Tragopan sp.); Zoological Gardens,
Calcutta. Southwell.

The worm measures 8-5 mm. in length and its greatest

breadth is 600 ju.. It is composed of 27 or 28 segments ; the
last one measuring 825 \x. in length and 600 ft in breadth. The
genital pores are unilateral and are situated a little anterior to

o. v.g. vs. v

Fig. 272.—Raillietina (Paronitlla) tragopani. Mature segments, X 210.

(After Southwell.)

the middle of the lateral margin of the segment. The head
has a length of 125 ft and a breadth of ISO ft. The total

number of hooks is about 46, and they are apparently in a single

row ; each measures about 10 fi. in length. The sucker
armed with from 4 to 6 rows of hooks. The neck has a
of about 300 /i.
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There are 6 or 7 testes in each segment, and they first appear
in about segment 4. When fully mature they measure about
70 /i. Usually there are four situated aporally, one or two
posteriorly to the ovary, and a single testis on the pore
side, behind the internal extremity of the cirrus. The
cirrus sac, when fully developed, extends at least halfway
across the segment, and has very thick (? muscular) walls.

In segment 17 it measures 250 fi in length and 1 10 fi in breadth

;

it persists to the last segment. The cirrus is peculiar in being a
greatly dilated organ densely covered with minute spines, and
almost filling the cirrus sac. The vas deferens is short and
slightly coiled ; seminal vesicle apparently absent.

The ovary, which first appears in about segment 8, is de-

finitely bilobed, each half being globular, 70 ju, in diameter, and
composed of a number of rounded acini. From the pore the

vagina pursues a direct course to the mid-ovarian region,

where it dilates into a receptaculum seminis. The vitelline

gland lies posteriorly to the ovary and is a conspicuous organ.

In full development it has a diameter of about 60 /x. The
uterus first appears as a small cavity immediately anterior to

and between the two lobes of the ovary. It enlarges and
eventually single eggs become isolated in the parenchyma. In
the last few segments no trace of the excretory vessels can be

seen ; it is therefore impossible to say definitely whether the

eggs extend beyond them or not. But, as there is a clear

area between the edge of the segment and the eggs, it would
appear that the latter lie internally to the excretory vessels.

The egg has a diameter of about 54 ju. and the oncosphere of

25 p.

c.p.

Fig. 273.

—

Baillietina (Paroniella) facile. Mature segment, X 107.

(After Meggitt, in ' Parasitology.')

(6) Baillietina (Paroniella) facilis Meggitt, 1926. (Fig. 273.)

From the pheasant- Tragopan satyra ; Rangoon, Burma.
Meggitt.

The worm attains a length of 4 mm. and a breadth of 700 p,
and is composed of from 15 to 20 segments. The genital pores
ore unilateral and are situated in the centre of the margin of
the proglottis at the bottom of a shallow genital atrium. The
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rostellum is armed with a single row of 85 hooks, each having
a length of from 10*3 to 12 p. The suckers are armed with
deciduous hooks varying in length from 9 to 11 /x, apparently-

arranged in from 3 to 4 rows.
Male Genitalia. There are 9 testes in each segment (10

figured), three of these being poral and the remainder aporal

;

they are lateral to the female glands. The cirrus sac is very
large and is the most conspicuous structure in the segment.
It measures about 180 by 80 /x and in young proglottides

extends beyond the centre. The cirrus is armed.
Female Genitalia. The ovary is slightly poral, small and

bilobed, each half being entire. The vagina is marked by a
swelling almost as large as the cirrus sac, situated near the

genital pore. The eggs lie singly in capsules which do not
extend beyond the excretory vessels, but otherwise entirely fill

the segment *.

Subgenus (c) SKRJABINIA Fuhrmann, 1920.

Raillietina : in which the genital pores are irregularly

alternate and in which the egg-capsules each contain a
single egg. Type-species :

—

Raillietina (Skrjabinia) cesticiUus

(Molin, 1858).

Key to Species.

Suckers armed S. centropi, p. 98.

Suekera unarmed 8. cesticiUus, p. 97.

Fig. 274.

—

Raillietina (Skrjabinia) cesticilhu.

(After Meggitt.)

Mature segment, X 40.

(1) Baillietina (Skrjabinia) cesticiUus (Molin, 1858). (Fig.

274.)

Synonym :

—

Tama cettidllui, Molin, 1868.

From (1) Thedomestic fowl; Berhampur, Bengal. Southwell.
Burma. Meggitt. (2) GaUvs sonnerati ; Zoological Gardens,
Calcutta. Southwell.

* (7) Raillietina (Paroniella) contorta Zsohokke, 1895. From the common
Indian Pangolin (Uanit pentadactyla). This worm measures from 4 to 8 cm.
in length, and is differentiated by possessing two testes only.

TOIi. II. H
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The worm attains a maximum length of 13 cm. and a breadth
of 3 mm. The genital pores are irregularly alternate and are

situated in the anterior third of the margin of the segment.

The rostellum is armed with from 400 to 500 hooks, each from
7 to 12

fj,
in length and arranged in two rows ; the suckers are

unarmed. There are from 20 to 30 testes ; the cirrus sac

extends median to the excretory vessels. The egg-capsules

extend laterally as far as the excretory vessels and each
contains a single egg. The larvae occur in Musca domestica

and in the ground beetle Calathus opaculus.

<2) Eaillietina (Skrjabinia) centropi (Southwell, 1922).

275.)

(Fig.

LakeFrom the common caccal (Centropus rufipennis) ;

Tamblegam, Ceylon. Southwell.

The.,worm measures from 2-5 cm. in length and has a maxi-

mum breadth of about 1-5 mm. The segments are very much
broader than long, all except a few at the posterior extremity

I m Im v»

Fig. 275.—Baillitiina (Skrjabinia) centropi. Transverse section of

poral half of mature segment, X 98. (After Southwell.)

being quite short. Their lateral posterior margins are salient.

The genital pores are irregularly alternate, being situated and
directed anteriorly. The head is prominent and presents a
truncated appearance ; it measures about 300 fi in breadth
and merges into a very short neek. The suckers have a
diameter of about 300 /*, and bear on their margins about
15 rows of hooks, each measuring about 8 /i. The rostellum

k relatively small and k armed with about 300 hooks, each
$ to 11 ft in length, and arranged ia adoable row.
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The muscular system is poorly developed ; the longitudinal

"fibres are relatively scanty and consist of small bundles some-
what widely separated, which decrease in size externally.

The transverse muscles lie internally to the longitudinal muscles
and are also not very numerous ; oblique or dorso-ventral
fibres are few. A small single nerve-strand is situated laterally

to the ventral excretory vessel on each side. On the pore side

the nerve is ventral to the cirrus sac and the vagina.

The excretory system consists of a single ventral vessel on
each side ; on the pore side it lies ventrally to the cirrus sac.

The testes are about 40 in number ; they are situated antero-

dorsally on each side of the ovary, and extend laterally to the
ventral excretory vessels. They are somewhat oval in shape
and, when fully developed, measure about 85 by 55 ft. The
vas deferens is remarkably long. It extends halfway across

the segment, and is thrown into a large number of loops which
occupy almost the entire field between the internal extremity
of the cirrus sac and the poral wing of the ovary. Seminal
vesicles apparently absent. The cirrus varies in length,

extending from about half to three-quarters the distance

between the lateral margin and the ventral excretory

vessel.

The ovary is a relatively large bilobed organ situated postero-

ventrally ; in full development it extends almost to the dorsal

transverse muscle-fibres. From the pore the vagina runs
dorsally to the cirrus sac ; at the internal extremity of the
latter organ it curves gradually and runs directly to the ovary.

It is muscular throughout its length ; its internal extremity is

dilated into a muscular receptaculum seminis which, when
fully developed, measures about 150 /x. in length and 50 y. in

breadth. The oviduct, vitelline duct, and fertilization canal

are also noticeable on account of their length. The vitelline

gland lies ventrally to, and between, the two lobes of the

ovary ; it is large and easily seen. When fully developed, the

uterus extends laterally to the ventral excretory vessels, and
consists of a large number of parenchymatous capsules, each
containing a single egg. The latter has a diameter of about
55 y. and the oncosphere about 36 fi.

Subgenus (d) FVHBMANNETTA Stiles & Orleman, 1928
(=Johnstonia Fuhrmann, 1920).

Baittietma : in which the genital pons are irregularly alter-

nate, and in which the egg-capsules each contain several

oncospheres. Type-speoieB ;—SailliaHna (FvJurmannetta) cras-

mla (Rudophi, 1819).
h2
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Key to Species.

1. Bostellum with a collar armed with spines. 2.

Bostellum without a collar armed with
spines , 3.

2. Egg-capsules extending laterally to excre- fP- 101«

tory vessels F.psetidocchinobothrida,

Egg-capsules not extending laterally to

excretory vessels F. birmanica, p. 101.

S. Bostellum armed with 200 hooks measuring
12 to 13 M F. echinobothrida,?. 100.

Bostellum armed with 170 hooks measuring
18 to 20,, F. korkei, p. 102.

(1) Eaillietina (Fuhrmannetta) echinobothrida (Megnin, 1880).

(Fig. 276.)

Synonyms:

—

Teenia echinobothrida Megnin, 1880.

Tarda botrioplites Piana, 1881.

Davainea parechinobothrida Magelhaes, 1898.

From (1) The domestic fowl ; Berhampur, Bengal. South-
well. Burma. Meggitt. (2) Jungle-fowl (Qallus banlciva)

;

Berhampur, Bengal. Southwell. (3) Gallus ferrugineus

;

Zoological Gardens, Calcutta. Southwell.
The worm attains a length of 25 cm. and a maximum breadth

of 4 mm. The genital pores are irregularly alternate and are

Eg. 276.

—

Baillietina (Fuhrmannetta) echinobothrida. Mature
segment, X 53. (After Meggitt.)

situated in the posterior half of the margin of the segment.

The rostellum is armed with about 200 hooks arranged in two
rows, each measuring from 10 to 13 /x. The suckers are armed
with from 8 to 10 rows of hooks, which vary in size from
6 to 15 ii. There are from 20 to 30 testes ; the cirrus sac,

which measures from 13 to 18 /*, does not reach to the longi-

tudinal excretory vessels. The egg-capsules extend laterally

to the excretory vessels and each contains from 6 to 12 eggs.

The latter vary in size from 25 to:50 /x. Larval forms in Hdix
maculosa.
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<2) Raillietina (Puirmannetta) pseudoechinobothrida Meggitt,

1926.

From the domestic fowl ; Burma. Meggitt.

The worm measures from 8 to 9 cm. in length and has a
breadth of 1-8 mm. The genital pores are irregularly alternate,

and are situated in the posterior half of the lateral margin of

the segment. The rostellum is armed with about 200 hooks
varying in size from 8 to 12 p and arranged in two rows.

Immediately posterior to the rostellum there is a collar thickly

studded with minute spines. It is not known whether the

suckers are armed or not.

There are from 30 to 50 testes, and the cirrus sac does not
reach to the longitudinal excretory vessels. The egg-capsules

extend laterally to the longitudinal excretory vessels, and each
contains 3 or 4 eggs. The species is closely related to R. echino-

bothrida, from which it differs in having a larger number of

testes and fewer eggs in each capsule.

(3) Raillietina (Fuhrmannetta) birmanica Meggitt, 1926.

(Kg. 277.)

From the domestic fowl ; Burma. Meggitt.

The worm measures from 8 to 10 mm. in length and has a
breadth of from 1 to 2 mm. The genital pores are irregularly

alternate and are situated in the anterior half of the margin of

Fig. 277.

—

Raillietina (Fuhrmannetta) hirmanica. Mature
segment, X 53. (After Meggitt.)

the segment. The rostellum is armed with about 300 hooks
arranged in two rows, the large ones measuring 12 y. and the
small ones 9 /*. Immediately behind the rostellum there is a
collar thickly studded with minute spines similar to that which
occurs in JR. torquata and B. frontina. It should be noted,

however, that this collar is only visible in living worms. The
Bookers are unarmed.
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There are from 20 to 25 testes in two lateral groups con-

nected by a single posterior row, the aporal row being the

larger. The cirrus pouch is large and extends median to the

excretory vessel. The egg-capsules each contain several eggs,

and do not extend laterally to the excretory vessels.

(4) Raillietina (Fuhrmannetta) korkei Joyeux & Houdemer,
19*8. (Fig. 278.)

From pigeons ; Kasauli, India.

The gravid worm measures 164 mm. in length and has a

breadth of 2 mm. The genital pores are apparently irregularly

alternate. The scolex has a length of 175 [i and a breadth of

200 jj, ; the rostellum is dome-shaped, 85 /a in height, and 120

to 130 /x in breadth. It bears 150 to 160 hammer-shaped
hooks, each measuring from 18 to 20 n in length and clearly

placed in a double row. The suckers have a diameter of from
60 to 70 [i and are armed with several rows of spines, the

Fig. 278.

—

Saillietina (Fuhrmannetta) liorkei. Mature segment,
magnification unknown. (After Joyeux and Houdemer.)

smaller ones being deciduous ; they vary in size, the largest

being 10 fi. The neck has a length of 6 or 7 mm. The muscu-
lature is well developed ; the longitudinal fibres are numerous,
sometimes in three or four layers. The transverse muscles
consist of three or four concentric fibres. The dorso-ventral
muscles are composed of numerous fine fibres ramifying through
the entire cortical parenchyma.
There are 24 testes, 17 being aporal and 7 poral ; each

measures 35 /x in diameter. Seminal vesicle present on coiled
vas deferens. The cirrus sac measures about 110 /j, and does
not reach the ventral vessel, and there is no internal seminal
vesicle. The cirrus is unarmed.
The vagina is posterior to the male, orifice and is short and

vide ; a receptaculum seminis is present. There are from.
60 to 66 egg-capsules in each segment, extending laterally

to the excretory vessels. Each measures 170 fi and contains
from 6 to 9 eggs, which are 18 by 14 p in diameter.
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The following species of Raillietina caurot be placed in any
of the above subgenera owing to our ]

• <k of knowledge of

anatomical details concerning them :

—

(1) Raillietina anatina (Fuhrmann, 190!t).

From (1) pigeons (Columba sp.) and (2) the green pigeon

(Crocopus phcenicopterus), both from Chilka Lake, Orissa,

India. Southwell.

Fully mature worms have not been described ; the worm
attains a length of 1*5 cm. and a breadth of 1-5 mm. The
genital pores are regularly alternate. The scolex has a diameter
of from 400 to 500 ju.. The rostellum, which has a breadth
of from 160 to 200 p, is armed with about 300 hooks, each
measuring from 14 to 16/x, in length and arranged in a double

row. The suckers are unarmed. There are from 16 to 18testes.

(2) Baillietina reynoldsse Meggitt, 192G. (Fig. 279.)

From Corvus splendens ineolens ; Rangoon. Meggitt.

The worm attains a length of 25 cm. and a maximum
breadth of 300 /a. The genital pores are situated at the anterior

third of the margin of the proglottis. The scolex has a diameter

of 380 n and the rostellum 110 p. The latter is armed with a
double circle of hooks, about 250 in all, each measuring from

Fig. 279.—Raillietina reynoldsse. Mature segment, X 40.

(After Meggitt, in * Parasitology.')

11 to 17 p in length. Surrounding the rostellum there is 8>

spiny collar 180 to 210 p in diameter. The suckers are armed
with five rows of hooks which diminish in size towards the
centre of the sucker.

Male Oenitalia. The testes are clearly separated into two
groups, from 7 to 12 being poral and 26 to 27 aporal. The
cirrus sac measures from 130 to 212 /x in length, increasing in
size posteriorly. Having regard to the wide range in size of

this organ, Meggitt states that " measurements without mention
of maximum size and portion of body are useless," and
with this remark the writer agrees. The cirrus sac crosses the
nerve, but does not reach the excretory vessel, this character

being more constant than the size of the organ.



104 DAVAIJTEIDJS.

Female Genitalia. The ovary is much lobed ; the egg-capsules

«ach contain a single egg and extend laterally to the excretory

vessels ; in gravid segments they reach to the subcuticula.

This species is closely related to Raillietina (ParonieUa)

corvina (Fuhrmann, 1905), from which it differs, however, in

the greater number and smaller size of the rostellar hooks
and also in the large size of the cirrus sac.

Meggitt points out that : "In one crow containing numerous
examples of this species, the wall of the posterior portion of

the intestine was studded with numerous small tubules, 3 mm.
in diameter, some level with and hardly to be distinguished

from the intestine, others spherical or ellipsoidal and only
attached to it by thin threads. The former contained scoleces

of T. reynoldsce, entirely separated from the lumen of the
intestine and from any strobila. The latter were extremely
tough, consisting of several strata surrounding a central cavity

containing pus and a larval tapeworm. The tapeworm was
solid, containing a few calcareous corpuscles and numerous oil

globules, a few brown, but the majority colourless ; scolex

hooks were entirely absent. The penetration of cestode
scoleces into the intestinal wall has already been recorded in

the cases of Raillietina (Fuhrmannetta) echinobothrida (Megnin,
1880) and R. penetrans (Baczynska, 1914). No record exists of
any larval form in the intestinal wall of birds."

(3) Eaillietina fatalis Meggitt, 1927.

From (1) Nesocia bengalensis and (2) Rattus norvegicus ;

Bangoon. Meggitt.

The worm attains a length of 19 cm. and a breadth of 4-5 mm.
All the segments are broader than long, the strobila being
somewhat pointed posteriorly. It is not known whether
the genital pores are unilateral or irregularly alternate. The
scolex may attain a diameter of 600 /x. The rostellum has a
breadth of from 140 to 170 ju., with about 180 hooks, each
measuring from 23 to 32 ju, in length and arranged in a double
row. Immediately behind the rostellum there is a spiny collar.

The suckers are armed with about 6 rows of hooks, each hook
measuring about 4 fi.

A ventral excretory plexus is present with three or four long
vessels. According to Meggitt, there are from 38 to 43 testes

of which from 15 to 26 are aporal and 13 to 22 poral. They are
situated mostly between the two outermost longitudinal excre-
tory vessels. The cirrus sac measures about 105 by 70 /a in
immature segments, and does not reach the nerve. The egg-
capsules are too numerous to count, being extremely small and
tightly packed together ; they extend laterally to the excretory
vessels and nerve, and each contains a single egg, so that a gravid,

proglottid presents a granular appearance in whole mounts.



HAILHETINA. 105

(4) Eaillietina fluxa Meggitt, 1927.

From Rattus norvegicus ; Rangoon. Meggitt.
The worm attains a length of 1-3 cm. and a breadth of 1 mm.

The genital pores are irregularly alternate. The scolex has a
diameter of about 626 ft and the rostellum of 195 /x ; the
latter is armed with about 156 hooks, each from 18 to 22 ft in

length and arranged in a double row. Immediately behind
the rostellum there is a spiny collar. The suckers are unarmed.
There are from 19 to 21 testes, of which 7 are poral and from
12 to 14 aporal. Gravid segments unknown.

(5) Eaillietina funebris Meggitt, 1927.

From Rattus norvegicus ; Rangoon. Meggitt.

The worm attains a length of 3 cm. and a breadth of 760 ft.

The genital pores are unilateral and are situated at the anterior

third of the lateral margin of the segment. The scolex has a
diameter of from 410 to 580 ft and the rostellum from 105 to

171
fj.

; the latter is armed with from 80 to 100 hooks, each
measuring from 17 to 21 /n. in length and arranged in a double
row. The suckers are unarmed. There are from 35 to 40
testes surrounding the female glands on all sides except
dorsally and in the space occupied by the genital ducts.

The cirrus sac measures from 105 to 121 ft by from 48 to 54 ft,

and extends just median to the nerve in young segments and
to the excretory vessels when mature

;
gravid segments are

unknown.
The species is closely related to R. madagascariensis and

JR. gracilis. It differs from both in the absence of acetabular
hooks, from R. madagascariensis in having fewer testes, and
from R. gracilis in the position of the genital pore.

(6) Eaillietina indica Meggitt, 1927.

From Nesocia bengalensis ; Rangoon. Meggitt.

This species was described from a single immature specimen,
the size of which is not stated. The genital pores are irregu-

larly alternate. The scolex has a diameter of 820 ft and the
rostellum of 240 fi ; the latter is armed with from 250 to

260 hooks, each measuring from 22 to 25 ft and arranged in

a double row. Immediately behind the rostellum there is a
spiny collar. The suckers are armed with from about 6 to
7 rows of hooks diminishing in size internally and measuring
About 2 or 3 ft.

Species Inqttirend^:.

(1) Eaillietina sp. Southwell, 1922.

From pigeons {Columba sp.); Berhampur, Bengal. SouthwelL
A fragment without a head was obtained from this host.
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(2) Raillietina sp. Southwell, 1922.

From pigeons (Columba sp.); Berhampur, Bengal.

Southwell.

This second species, also without a head, from the same host,

measured 15 cm. in length and 3 mm. in breadth ; the egg-

capsules extended laterally to the excretory vessels, and each
contained three or four eggs.

It is impossible to determine the species to which the above
two specimens belong.

(3) Raillietina sp. Southwell, 1922.

From a crow pheasant ; Zoological Gardens, Calcutta.

Southwell.

A few fragments without heads.

(4) Raillietina sp. Meggitt, 192G.

From Gallus ferrugineus ; Victoria Memorial Park, Rangoon.
Meggitt.

The worm attains a length of 8 mm. and a breadth of 300 fi

;

it contains about 30 proglottides, the terminal ones being
longer than broad ; all the segments are either immature or

sterile, i. e., devoid of any trace of genital organs.

The scolex measures 190 //. in diameter ; the rostellum, which
has a diameter of 43 /x, is armed with a single crown of about
100 hooks, which measure from 11 to 13 /x ; the suckers are

unarmed. Meggitt points out that no species of this genus
possessing these characters has been recorded from Galliformes,
and only B. columbce (Fuhrmann, 1908) from birds in general;

but, having regard to the scanty information available re-

garding this worm, he deemed it inadvisable to create a new
species.

(5) Raillietina sp. (? paradisea Fuhrmann, 1908).

From pigeons ; Zoological Gardens, Calcutta. Southwell.

A single specimen, consisting of a head and a few anterior

segments, was obtained. The rostellar hooks were in a
double row, each hook measuring about 23 /x. Apparently
the only species with hooks approximately of this size are
D. paradisea Fuhrmann, 1908, and D. conopophiUe Johnston,
1911. The identity of the parasite is, however, quite uncertain.

(6) Moghe (1926) records undetermined species of Raillietina

from (1) the domestic fowl, (2) Cypselus affinia, and (3) Turtw
cambayensis ; India.
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Genus IV. COTUGNIA Diamare, 1893.

Segments are broader than long. A double set of repro-

ductive organs in each proglottis close to the longitudinal

excretory canals. Genital ducts pass dorsally to the longi-

tudinal excretory vessels and nerve. Testes numerous,
generally posterior, and extending laterally to the extreme edge
of the medullary parenchyma. Uterus breaks down and
eggs become enclosed singly in egg-capsules. Adults in birds.

Type-species :

—

Cotugnia digonophora (Pasquale, 1890).

Key to Species.

1. Koslellum much smaller than suckers. C. margareta, p. 110.

liostollum approximating iu size to

suckers 2.

2. Itcntelluui armed with a single row
of hooks C. digonophora, p. 1 07.

ltostellum armed with a double row
of hooks 8.

3. Hooks alternately of two different

sizes.

a. Posterior segments longer than

broad ; musculature weakly
developed C. cuneata var. tenuis, p. 112..

b. Posterior segments broader than
long ; musculature strongly

developed C. cuneata var. nervosa, p. 113.

Hooks all of one size 4.

4. Hooks not more than 12 /t length .

.

5.

Hooks more than 12
f*

in length .... 0.

5. Testes extending laterally to excre-

tory vessels C. brotogerys, p. 109.

Testes rarely extending to excretory
vessels C. sent, p. 113.

6. Suckers unarmed C.fastigata, p. Ill

.

Suckers armed C. fuhrmanni, p. 108.

(1) Cotugnia digonophora (Pasquale, 1890). (Fig. 280.)

Synonyms:

—

Ttenia digonophora Pasquale, 1890.

Cottignia Hifaria Southwell, 1922.

From (1) Ducks ; Zoological Gardens, Calcutta. Southwell.

(2) Domestic fowl ; Berhampur, Bengal. Southwell. (3)

Somett's jungle fowl; Victoria Memorial Park, Rangoon.
Meggitt.

The worm attains a maximum length of about 8 cm. and a
breadth of 8 mm. It has a thickness of about 1 mm. The
head measures about 1*4 by 1*1 mm. ; the rostellum bears an
enormous number of minute hooks arranged in a single row,

each hook measuring about 8 ft. The suckers are cup-shaped,

prominent, and have a diameter of about 450 /i. The neck is
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short or absent. The anterior segments are broader than long,

but they gradually elongate and the posterior ones are longer

than broad. The genital pores are double in each segment,

and are situated about the middle of the lateral margin. Each
segment contains a double set of genital organs.

The cirrus sacs are cylindrical, and extend about half the

distance between the lateral margin of the segment and the

excretory vessels on each side. The vas deferens is thrown

Fig. 280.

—

Cotugnia digonophora. Mature segment, X 175.

(After Meggitt.)

into a number of loose coils in front of each ovary in the vicinity

of these vessels.

There are about 100 testes situated posteriorly to the ovaries,

extending in a single broad field laterally to the excretory

vessels on each side.

There are two ovaries in each segment, one being situated

just median to each excretory vessel, and behind each there is

a conspicuous vitelline gland. The egg measures about 60 /x.

(2) Cotugnia fuhraanni Bnczyi'isku. (Fig. 281.)

From Pavo cristatus ; Ceylon. Fuhrmann's Collection.

The worm attains a length of from 6 to 8 cm. and a breadth
of 2'5 mm. All the segments are broader than long ; the
mature ones measure 390 fi in length and 178 mm. in breadth.
The genital pores are double in each segment and are situated

in the middle third of the lateral margin. The scolex has
a length of 400 \l and a breadth of 560 /*. The suckers have
a diameter of about 180 fi and their margins are armed with
numerous minute hooks. The rostellum has a breadth of

86/* and bears about 170 hooks, each having a length of

About 15 [i, and arranged in a double row.

The longitudinal muscles are distributed in two layers of

bundles, the inner ones being much more strongly developed
ih&n the outer. The transverse muscles are also well developed,
and consist of three layers, viz., one internally to the internal

longitudinal bundles, another between the inner and outer,
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and the third externally to the outer longitudinal bundles. In
addition, isolated fibres occur in the cortex ; the musculature

thus resembles that found in species of the subfamily Acoleinae.

The excretory vessels are situated a considerable distance

from the lateral margin of the segment.
There are from 60 to 70 testes in each segment, occupying

the posterior part and extending laterally to the excretory

vessels. They are absent in the anterior part. The undu-
lations of the vas deferens are surrounded by glandular

prostatic cells. The cirrus sac is narrow and elongated, pre-

senting a tubular appearance ; it has a length of 470 \i and a
breadth of 39 p., and extends slightly median to the excretory

The cirrus is very muscular.

Pig. 281.

—

Cotugnia fuhrmanni. Mature segment, magnification

unknown. (After Baczynska.)

Each ovary is strongly lobed and has a length of 65 /x and
a breadth of 185 fi ; the lateral margin of each almost touches
the excretory vessels. The vitelline gland has a length of 90 /x

and a breadth of 400 fi ; it lies posteriorly and ventrally to the
ovary. The shell gland is dorsal to the vitelline gland ; it has
a diameter of 78 yx. The vagina opens into the genital atrium
anteriorly and ventrally to the cirrus sac ; its course is some-
what undulated ; median to the excretory vessel it dilates into

a small fusiform receptaculum seminis, which has a length of

about 170 fi. The terminal (lateral) part of the vagina is sur-

rounded with glandular cells. The uterus is at first a simple
sac situated dorsally ; later, its walk disappear and the eggs
become isolated in the parenchyma. Capsules are formed,
each containing a single egg ; they extend laterally to the
excretory vessels. Fully mature eggs are not known.

(3) Cotugnia brotogerys Meggifct, 1915.

From Platycercus eximius ; Rangoon. Meggitt.

, The worm attains a length of 7-5 cm. and a maximum breadth
of 2 mm. The mature segments measure about 1'55 mm. in

length and .1-77 mm, in breadth- ; gravid segments have a.
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length of 172 mm. and a breadth of about 257 mm. The
posterior margin of each segment overlaps the anterior margin
of the succeeding segment, slightly anteriorly and to an in-

creasing extent posteriorly. The genital pores are situated in

the anterior third of the lateral margins of the segment. The
head is almost spherical and has a diameter of about 430 /x

;

the rostellum has a diameter of 150 /i, and is armed with
numerous hooks arranged in a double row, each having a length

of about 12 fi. The musculature consists of three longitudinal

layers which alternate with three layers of transverse fibres.

The testes are numerous, in a double row, occupy the centre

of the segment, and extend laterally to the excretory vessels.

The cirrus sac is small and reaches to the longitudinal excretory
vessels. The ovary consists of a number of short thick lobes

arranged fanwise. The vitelline gland is a slightly lobed
organ 66 /x in length and 113 /a in breadth, consisting of a
number of follicles surrounding a cavity ; it lies posteriorly to

the ovary. The vagina opens into a genital atrium ; it runs
postero-transversely, bending once or twice, and dilates just

internally to the longitudinal excretory vessel into a large

spherical receptaculum seminis. The uterus is not persistent,

the eggs becoming enclosed in capsules, each containing several

eggs.

Fig. 282.

Fig. 283.

Cotugnia margareta.

Fig. 282.—Head, viewed en face, X 80. (Original.)

Fig. 283.—Mature segment, X 28. (Original.)

<4) Cotugnia margareta Beddard, 1916. (Figs. 282 & 283.)

Synonym :

—

Cittoteenia avicola Southwell, 1922.

, from (1) Crows (Corvua mocrorhynckus) ; Zoological Gardens,

<Calcutta. Southwell. (2) A moonal pheasant (Lophophorwi

refufyena) j Zoological Gardens, Calcutta. Southwell.
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This species is differentiated from all others of the genus by
the fact that the rostellum is smaller than the suckers. Bed-
<Iard obtained it from a pheasant. In the specimens from the
Indian crow the rostellum was also smaller than the suckers,

and the worm could not be distinguished from C. margareta
Beddard, 1916.

Fig. 284.

Cotugnia fastigata.

Fig. 284.—Head, X 80. (Original.)

Fig. 285.—Mature segment, X 47. (Original.)

(5) Cotugnia fastigata Meggitt, 1920. (Figs. 284 & 285.)

From (l)
wDomestic ducks ; Rangoon. Meggitt. (2) A

parrot (YPtistes coccineopterus) ; Zoological Gardens, Calcutta.

Southwell.

The worm measures 3 cm. in length and the maximum
breadth is 6 mm. All the proglottides are broader than long.

The strobila is triangular ; the head measures from 500 to

600 /x in diameter and is provided with four unarmed suckers

and an armed rostellum. The latter has a diameter of about
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300 fi, and bears approximately 200 hooks, each about 20 p in

length, and arranged in a double row.

The musculature consists of three longitudinal layers, each of

which is bounded internally by a thin band of transverse

muscles. The most internal longitudinal layer consists of large

irregular bundles, and the outermost of fibres extending to the

cuticle.

Dorsal longitudinal excretory vessels are absent in mature
segments. The genital pores are situated laterally in the

anterior quarter of the segment.

The testes are distributed as a narrow band consisting of two-

or three rows along the posterior margin of the proglottis.

Laterally they surround the ventral excretory vessel, and extend
as far as the nerve. The cirrus sac is long and narrow and
reaches the nerve. Between the sac and the testes the vas
deferens, which is surrounded by numerous gland-cells, is

thrown into a closely packed coil.

The ovary is deeply lobulated. It is asymmetrical, and lies

postero-ventrally to the receptaculum seminis, close to the

excretory vessel. The vitelline gland is small, compact, and
situated posteriorly and slightly aporally to the ovary ; it is

surrounded laterally by testes. The vagina is short, almost
straight, and the receptaculum seminis is small and spindle-

shaped. The uterus at first consists of a narrow branched tube
situated anteriorly to the ovary, but it soon disappears, and the

eggs come to lie singly in parenchymatous capsules.

Meggitt recorded this species from ducks ; the writer ob-
tained it from a parrot. In the latter case the worms agreed

in detail with Meggitt's description of this species, and the

writer has no option but to consider them identical, even
though the hosts are so widely different.

(6) Cotugnia cuneata var. tenuis Meggitt, 1924.

From pigeons (Columba sp.). ; Rangoon. Meggitt.

The worm measures 3 cm. length and the maximum breadth
is 1 mm. The scolex has a diameter of 260 ju, and the ros-

tellum is armed with a double circle of about 200 hooks, 14 and
18 n in length, the long and short ones alternating. Behind
the rostellum there is a circular oushion ; the suckers are un-
armed. Posteriorly the proglottides are longer than broad.
The genital pores are situated near the middle of the margin of
the proglottis.

The musculature is weakly developed and consists of two
layers of longitudinalmuscles each betweentwo transverse ones.
The inner longitudinal layer consists of about 15 dorsal and 15-

ventral bundles..
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The testes are situated in the posterior half of the segment,
and a few occasionally extend laterally to the longitudinal

excretory vessels. The cirrus sac is large, often extending
internally to the longitudinal excretory vessel ; the vas deferens
forms a number of coils immediately median to the cirrus

sac.

The two lobed ovaries lie posteriorly to the cirrus sacs close

to the longitudinal excretory vessel and often close together.

Each ovary presents a deep concavity directed posteriorly.

The vagina is a short curved duct situated, like all the genital

organs, posteriorly to the cirrus. The eggs occur singly in

thick-walled capsules which extend laterally to the excretory

(7) Cotugnia cuneata var. nervosa Meggitt-., 1924.

From (1) Pigeons {Columba sp.) ; Rangoon. Meggitt. Kas-
auli, India. Joyeux and Houdemer. (2) Red turtle-doves -

t

Nagpur, Central Provinces, India. Moghe.
This variety resembles var. tenuis closely ; it differs in being

much larger, in the segments being broader than long, and in

the musculature being strongly developed.
The worm measures up to 6 cm. in length and 3 mm. in

breadth. It appears doubtful whether these two so-called

varieties can be differentiated either from each other or from
C. cuneata.

(8) Cotugnia seni Meggitt, 1926.

From Platycercus eximius ; Victoria Memorial Park, Rangoon.
Meggitt.

The worm measures 10 mm. in length and has a maximum
breadth of 1 mm. The specimens hitherto obtained have
been mature but not gravid. All the proglottides are broader
than long. The genital pores are situated in the anterior

margin of the proglottis at the bottom of a shallow genital

atrium. The scolex measures from 350 to 360 y. in diameter
and the rostellum from 210 to 270 /x ; the latter is armed with
a single row of about 200 hooks, each of which measures from
10*5 to 12*5 fi in length ; the suckers are unarmed.
The testes vary in number from 30 to 40, forming a single

broad transverse band rarely extending laterally to the
excretory vessels, and situated behind the female glands.

The cirrus sac is slender, measuring 190 p in length and
extending just median to the excretory vessels ; the coils of

the vas deferens are few in number.
The ovary and vitelline gland are prominently lobed ; the

receptaculum seminis is large and spherical.

VOL. II. . I
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Subfamily II. OPHRYOCOTYLIN.E, Fuhrraann,

1907.

Rostellum very large and armed with two rows of hooks.

Uterus persistent. Adults in birds.

Type-genus :

—

Ophryocotyle Friis, 1870.

Genus OPHRYOCOTYLE Friis, 1870.

Rostellum armed with hooks arranged in two rows of wavy
lines. Suckers armed anteriorly only with four rows of hooks.

Genital pores alternate.

Type-species :

—

Ophryocotyle proteus Friis, 1870.

Ophryocotyle zeylanica Linstow, 1906. (Fig. 286.)

From the Ceylonese hornbill (Lophoceros gingalensis)
;

Nedunkeni, Northern Provinces, Ceylon. ? Willey.

The worm attains a length of about 55 cm. and a maximum
breadth of 700 fi. The posterior segments are longer than broad.
According to Clausen (1915) the genital pores are usually

regularly alternate. The scolex is almost square, having a
breadth of 250 /a. The neck measures 1 mm. in length. The
rostellum is well developed and somewhat button-shaped

;

it bears a large number of hooks arranged in a double row,

each row being markedly undulated. The hooks measure 10 /*

in length and resemble those of the genus BaiUietina. The
suckers are armed anteriorly with minute hooks. On each
side the ventral excretory vessel is larger than the dorsal.

The longitudinal muscles are disposed in two layers of bundles,

the inner one being much more strongly developed than the

outer.

There are about 18 testes, situated at the extreme posterior

margin of the segment. The cirrus sac is strongly developed,

measuring 140 by 47 ju, and extending beyond the ventral

«xcretory vessel. Both genital ducts pass between the
excretory vessels and dorsally to the nerve ; the vagina lies

ventrally to the cirrus sac. An internal seminal vesicle is

present.

The ovary is very strongly developed, lobed, and situated

in front of the testes ; behind it, and ventrally, lies the vitel-

line gland ; the shell gland is small, measuring 25 fi. The
vagina opens, with the vas deferens, into a genital atrium, its

terminal part being dilated and surrounded with cells. Near
the poral excretory vessel, and median to it, this organ expands
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into a conspicuous receptaculum seminis. The uterus is very
voluminous and fills the entire internal parenchyma. It is

divided up by partitions, and persists in the ripe segments

9 s3vdr.s.

Kg. 286.

—

Ophryocotyle zeylanica. A, bead ; B, transverse section of

mature segment, magnification unknown. (After Clausen.)

in the form of a lobed sac ; in this respect it differs from
species of Baillietina because in the latter genus the uterus

is replaced by capsules. Mature eggs unknown.
i 2



116 hymenolkptjhda:.

Family IV. HYMENOLEPIDIDAE Eailliet & Henry,
1909.

Fuhrmann (1907) placed in this family, which he called

Hymenolepinidse, the genera OligorcMs, Diorchis, Aploparaksis,

and HymenoUpis (with the subgenus EchinocotyU). At the

same time he erected another family, viz., Dilepinidae, with

the three subfamilies Dilepininae Fuhrmann, 1907 ; Dipy-
lidiinae Railliet, 1896 ; and Paruterinae Fuhrmann, 1907. In
1926 he retained his earlier classification in its broad outlines,

but he united the family Fimbriariidae Wolff, 1898 (contain-

ing the single genus Fimbriaria Frohlich, 1802) with the

family Hymenolepididae Railliet & Henry, 1909. He also

removed the genus Diploposthe Jacobi, 1896, from the family

Acoleidae Ransom, 1909, and placed it in the Hymenolepididae
Railliet & Henry, 1909, on the ground that the species of

this genus (viz., D. Icevis Bloch, 1782)usually, but not invariably,

has three testes in each segment. Ransom placed the genus
Diploposthe Jacobi, 1896, in the family Taeniidae Ludwig, 1886.

Following Meggitt (1924) and Mayhew (1925), the genus
Diploposthe is here placed in the family Acoleidae Ransom, 1909.

Ransom (1909) united the two families Dilepinidae Fuhrmann,
1907, and Hymenolepididae Railliet & Henry, 1909. into one

family, viz., Hymenolepididae Railliet & Henry, 1909. He
also united, under the name Dipylidiinae Stiles, 1896, the two
subfamilies Dilepininae Fuhrmann, 1907, and Dipylidiinae

Stiles, 1896. Therefore, in Ransom's classification the family

Hymenolepididae Railliet & Henry, 1909, contains two sub-

families, viz., Dipylidiinae Stiles, 1896, and Paruterininae

Ransom, 1909.

Meggitt (1924) divided the family Hymenolepididae Railliet

& Henry, 1909, into five subfamilies, viz. Hymenolepidinse
Ransom, 1909 ; Dipyliinse (sic) Stiles, 1896 ; Dilepininae

Fuhrmann, 1907 ; Paruterininae Ransom, 1909 ; and Fim-
briariinae Meggitt, 1924.

Mayhew (1925) accepts Fuhrmann's restriction of the

family Hymenolepididae (Ariola, 1899), and he divides the

family up as follows :

—

Subfamily 1. Hymenolepididae (Perrier, 1897) Ransom
1909 (emended) (apparently a misprint for Hymenolepinae
Perrier, 1896). With three testes in each proglottis. Type
genus :

—

Hymenolepis Weinl., 1858.

The old genus Hymenolepis he divided into three genera,

viz. :—(1) Hymenolepis Weinland, 1858, with three testes

in a transverse row. Type-species :

—

HymenoUpis dimiwuta-
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(Rudolphi, 1819). (2) Weinlandia Mayhew, 1925, in which
one testis is poral and two apora! ; of the latter, one is anterior

to the other. Type-species :

—

Weinlandia macrostrobilodes

Mayhew, 1925. (3) Wardium Mayhew, 1925, in which the
testes are variable in position. Type-species :

—

Wardium
fryei Mayhew, 1925. He also includes the genera Fimbriaria
Frohlich, 1802, Echinorhynchotcenia Fuhrmann, 1909, and
Hymenofimbria Skrjabin, 1914, in this subfamily.

Subfamily 2. Oligorchinse. With four testes in each pro-

glottis. Type and only genus :

—

Oligorchis Fuhrmann, 1906.

Subfamily 3. Diorchinse. With two testes in each pro-

glottis. Type and only genus :

—

Diorchis Clerc, 1903.

Subfamily 4. Haploparaxinae. With regularly a single testis

in each proglottis. Type and only genus :

—

Haploparaxis
Clerc, 1003=:Aploparaksis Clerc, 1903.

Meggitt (1927) notes that Mayhew has erected three sub-
families for three genera ; he does not accept this classification,

and at the same time he points out that the division of the

old genus Hymenolepis into the three genera, Hymenolepis,
Weinlandia, and Wardium, according to the position of the

testes, is unsatisfactory. He calls attention to the four fol-

lowing facts : (1) that the type-species of the genus Hymenolepis
is H. diminuta (Rud., 1819) ; (2) that in this species the

testes are inconstant in position
; (3) that constancy in the

arrangement of the testes may not exist within the subfamily

;

and (4) that, in any case, in actual practice the system is

unworkable. He accordingly does not accept Mayhew's genera

Wardium and Weinlandia.
In the genus Hymenolepia the rostellum is usually armed

with a single crown of hooks, more rarely it is unarmed. The
writer (1921) described under the name Dilepia kempi a worm
in which the rostellum bears 20 hooks in two rows, and in

which the mature segments have three testes. Mayhew
placed the worm in the genus Hymenolepis because the species

possesses three testes, even though the head bears a double row
of hooks.

Fuhrmann's classification of the family is adopted below :

—

Hymenolepididae Bailliet & Henry, 1909. Scolex usually

furnished with a rostellum armed with a single row of hooks,

rarely with a double row, or unarmed. Segments always
broader than long ; genital pores unilateral, rarely double.

Genital duots pass dorsally to the excretory vessels and nerve.

Testes few, from one to four. The vas deferens is always

dilated into an internal and an external seminal vesicle.

Uterus sao-shaped, rarely reticular. Eggs with three envelopes.

Type-genus -.--Hymenolepia Weinland, 1858.
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The family is represented in India by the genera Hymenctepis
Weinland, 1858 (with the subgenus Echinocotyh Blanchard,

1891), and Fimbriaria Frohlich, 1802. The writer does not
accept Mayhew's genera Wardium and Weinlandia.

Key to Genera.

Strobila not segmented externally, but with
transverse grooves

;
pseudoscolex present. Fimbkiabia, p. 161.

Strobila definitely segmented; pseudoscolex

abssnt Htmbnolepis, p. 118.

Genus I. HYMENOLEPIS Weinland, 1858.

Synonyms :

—

Diplacanthus Weinland, 1868.

Lepidotrias Weinland, 1858.

Drepanidotania Kailliet, 1892.

IHcranotcema Kailliet, 1892.

Triorchis Olerc, 1903.

Bostellum generally well developed and armed with a single

crown of hooks (a double crown in H. kempi (Southwell, 1921)

and H. ficticia Meggitt, 1927), sometimes rudimentary and
unarmed. Suckers in adult generally unarmed, rarely armed
with hooklets or fine spines. Testes three in each segment.
Vae deferens with internal (»'. e., inside the cirrus sac) as well

as external seminal vesicle (outside the cirrus sac). Sacculus
accessories generally absent. Adults in mammals and birds.

Type-species :

—

Hymenolepis diminuta (Bud., 1919) Blan-
chard, 1891.

Key to Species.

1. Scolex unarmed 2.

Scolex armed 3.

2. Testes median to excretory vessels.

a. Parasites of rats JET. diminuta, p. 119.

6. Parasites of fowl H. rustica, p. 141.

Testes external to excretory vessels .... H. phalaerocwax, p. 143.

8. Hooks in two rows 4.

Hooks in a single row 5.

4. 20 hooks 136 and 175 /* H. ktmpi, p. 127.

24 hooks 45 and 50p , H.ficttcia, p. 141.

5. BosteUum armed with 8 hooks 6.

Eostellum armed with 10 hooks 7.

BosteUum armed with 12 or more hooks. 8.

6. Bostellar hooks 110 to 130/* M. hguloides, p. 182.

Bostellar hooks 90 /i M. megalorchu, p. 136.

Bostellar hooks 88 to 96 p H. rugosa, p. 126.

Bostellar hooks 76 to 82 p XL. gracilis, p. 130.

Bostellar hooks 72 p, peculiarly .shaped

;

in pigeons ". H. sphtnocephala, p. 181.
Bostellar hooks 67 ft H. clauea, p. 126.

Bostellar hooks 30 to 35 ft H. lanceolate, p. 121.

7. Bostellar hooks 80 to 86 /t ; eggs 60/*.... XL. zotteropis, p. 187.

Bostellar hooks 82 ju ; eggs 17a #• annandalei, p. 189.
Bostellar hooks 28 n H. epinom, p. 124.
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Rostellar hooks 18 to 23 /* H. farciminosa, p. 129.

Rostellar hooks 16/i H.fasa, p. 124.

8. With 12 rostellar hooks 16 to 18 ^ 11. minutissima, p. 142.

With 16 rostellar hooks 16 ^ H. solitaria, p. 142.

With 20 hooks 12 to 17 n—
a. Worms 3 cm. in length H. simplex, p. 187.

6 Worms 12 to 19 cm. in length .... H. coronula, p. 182.

With 22 hooks 80 to 34f» H. medici, p. 135.

With 26 hooks 19 to 24 p H. furcata, p. 134.

With 24 to 28 hooks 14 to 18 /» H. murina, p. 122.

JSot included in Key.

Hooks unknown , H. septaria, p. 125.

Hooks 20 to 24 p, number unknown 11. clerci, p. 144.

In the differentiation of the species possessing hooks of

approximately the same size it is necessary to note that their

shape is of great diagnostic value.

(1) Hymenolepis dimimita (ltudolphi, 1819). (Figs. 287 & 288.)

Synonyms :— Teenia leptocephala Lussana & llomaro, no date.

Teenia diminuta ltudolphi, 1819.

Teenia leptocephala Creplin, 1825.

Teeniafiavopunctata Weinland, 1858.

Le.pidutriasJiavopunctata Weinland, 1858.

HymenolepisJlavopunctata Weinland, 1858.
Teeniaflavomaculata Leuckart, 1863.

Teenia varesma Parona, 1884.

Teenia minima Gras^i, 1886.

Tatnia relicta Zschokke, 1887.

?Hymenolepis relicta Zschokke, 1887.
Cysticercus hymenolepis-diminutce Rnilliet, 1892.
Cysticercus teenice-diminutee (Rudolphi, 1819) Dolley,

1894.

Teenia megaloon Linstow, 1901.
Hymenolepis crassa Janicki, 1904.
Hymenolepis sp., Janicki, 1904.
Hymenolepis diminutoides Cholodkovsky, 1912.

From rats ; Rangoon. Meggitt.

The worm attains a length of from 20 to 60cm. and a breadth
of from 25 to 4 mm. It is composed of from 600 to 1000
segments, all of which are broader than long. The genital

pores are situated at the anterior third of the lateral margin
of the segment. The scolex varies in diameter from 250 to

500 jLt ; a rostellum is present, but it is unarmed. The three

testes are normally in the same straight line, the single

poral testis being separated from the two aporal ones by the
ovary, but they are extremely variable in arrangement. The
egg measures from 54 to 86 /x. in diameter. The larval stages

oocur in the meal-moth (Aaopia farinalis), tax earwig (Aniet>-

labis annidipes), beetles such as Akis spinosa, Scaurus struttus,

and the meal-worm beetle (Tenebrio molitor), rat-fleas (Cerato-

phyllus fasciatue, XenopsyUa cheopia), a species of myriopods,

and in Japan in various insects such as the tabby-moth
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(Aglossa dimidiata), beetle (Tribolium femtgineum), pyralid

moth (Paralipsa gidaris), and flour-moth (Tinea graneUa),.

v.ev.

i- a.

Kg. 288.

HymenoUpis diminuta.

Tig. 287.—-A, mature segment, X 84 -, B, gravid segment, X S3. (Original

}

«f. 288.—Egg, x 770. (Original.)

Meggitt {Burma) records B. edwrina Cholodkoveky, 1912,

teem Semrm eryfhmus Pallas, 1788
;
probably his epeoies mi

B, dimmOa Budojphj, 1819. Meggitt's worms had a length
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of 50 mm. and a breadth of 2 mm. The scolex had a diameter

of 250 (j,, and rostellar hooks were absent. The three testes

were all in the same straight line ; the cirrus sac measured

270 to 300 n by 250 n in gravid segments, and it extended

almost to the excretory vessels. The ovary was situated

between the most poral testis and the next. In the apparent

absence of hooks Meggitt was uncertain whether this worm was
Cholodkovsky's species (obtained from Sciurus vulgaris) or

whether it was a specimen of H. diminuta (Rud., 1819).

Cholodkovsky's species attains a length of from 5 to 10 cm.

and a maximum breadth of 1'5 mm. The three testes in his

specimens were situated, not in a straight line, but one porally

and two aporally. The uterus was a complicated sac, and the

egg measured about 40 by 20 fi. No mention is made by
Cholodkovsky of hooks on the head, but the position of the

testes in Meggitt's specimens indicates that probably his

species is not identical with H. sciurina. As a result we must

accept Meggitt's suggestion that his worm was probably

H. diminuta (Rudolphi, 1819).

v.e.v. o. v. t. C
-P-

rr
v.g. c.

Pig. 289.—ifymetiokjns lanceolata. A, head, X 150 ; B, rostellar

hook, X 334 ; C, mature segment, X 20. (Original.)

(2) Hymenolepis lanceolata {Bloch, 1782) Weinlimd, 1858.

(Fig. 289.)

Synonyms :— Tcenia lanceolata Bloch, 178:?.

Drefianidotania Itmceotttta (Bloch, 1782) Railliet,

1893.

From the black Australian swan {Cheiwpis atrata) ; Ber-

hampur, Bengal. Southwell.

This species is extremely variable. The largest specimens

attain a length of about 13 cm. and a maximum breadth of
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1*8 cm. Fully gravid segments are frequently found in the

small specimens, which are only 11 cm. in length and 300 p in

breadth. In some worms either the male or female organs may
be completely absent, and other abnormalities occur. All the

segments are broader than long, and the unilateral genital

pores are situated near the anterior corner of the lateral

margin of the segment. The head is extremely small and
globular ; it bears a rather long cylindrical rostellum slightly

swollen at its apex, and is armed with a single row of 8 hooks,

each having a length of from 30 to 35 ft.

The three testes are in line, in the posterior part of the

segment and on the pore side of the ovary. The cirrus sao

is very small and the cirrus is armed.
The ovary is situated on the aporal third of the segment.

The egg is oval and measures about 50 by 35 /*.

Fig. 290.—Eymenolepia marina. A, head, X 212 ; B, egg, X 760. (Original.)

(3) Hymenolepis marina (Dujardin, 1845) R. Blanchard, 1891.
(Fig. 290.)

Synonyms:

—

Tania murina Dujardin, 1846.
lamia nana Siebold, 1862.
Diplacanthus nanut (Siebold, 1862) Weinland, 1868.

Lepidotriat murilta (Dujardin, 1846) Weinland, 1868.
Tania agyptica Bilharz, 1862.
Hymenolepis nana (Siebold, 1862) R. Blanchard, 1891.
HynienoUpii nana var. fraterna Stiles, 1906.
Hymenolepie inexpectata Cholodkoveky, 1912.
Hymenolepu longior Baylis, 1922.
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From rats ; Lahore. Southwell. Rangoon. Meggitt. A
frequent parasite of man throughout India.

It will be noted that the species H. muring, found in the rat

Fig. 291.—HymenolepU fusa. A, head, X 225 j B, rostellar hook, X 1000 ;

C, mature segments, showing irregular disposition of testes,

X 100. (Original.)

is here considered identical with the species H. nana found in
man. Apparently the name murina has priority.

The worm attains a length of from 7 mm. to 8 cm. (sometimes
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even 14 cm.) and a breadth of from 500 to 900 /x. It is com-
posed of about 200 segments. The scolex is almost globular,

.and measures from 210 to 480 ft in length. The rostellum

bears a single crown of from 24 to 28 hooks, each measuring
14 to 18 (i in length. The neck is moderately long ; the genital

pores are situated in the anterior half of the lateral margin of

the segment. The three testes are in the same straight line,

but are subject to considerable variation in position. The
cirrus sac is small and does not extend to the excretory vessels.

The egg measures from 30 to 60 yx in diameter and the onco-

sphere from 16 to 19 fi. The adult occurs in rodents and
man, and the life-history is direct, i. e., when the eggs are swal-

lowed by the final host, cysticercoids develop in the intestinal

villi and later on drop into the lumen of the gut, to which they
attach themselves.

(4) Hymenolepis fusa (Krabbe, 1869), Fuhrmann 1906. (Fig.

291.)

Synonym:

—

Tama fusa Krabbe, 1869.

From Larus brunneicephalus ; Zoological Gardens, Calcutta.

Southwell.

The worm attains a length of about 9 cm. and a maximum
breadth of 1 mm. All the segments are extremely short and
their lateral margins are strongly salient. The genital pores

are situated at the extreme anterior corner of the segment.
The head is globular, having a diameter of 210 /*. The ros-

tellum has a length of 105 fi and a breadth of 34/x ; it is armed
with 10 hooks, eaoh 16 /j, in length and of the shape figured

by Krabbe for this species.

The three testes are disposed irregularly ; thus in some
segments there are two aporal testes, in other segments
two poral testes, whilst in still others one testis lies between,
and anterior to, the other two. The cirrus sao is a con-
spicuous structure extending in a straight line almost to the
middle of the segment. The uterus is a simple sao full of eggs.

(.">) Hymenolepis spinosa Linstow, 1906. (Fig. 292.)

From the painted snipe {Roetratula capenaia) ; Vavuniya,
Ceylon. ? Willey.

The worm attains a length of about 1*5 cm. and a maximum
breadth of 620/*. All the segments are broader than long.

The genital pores are unilateral and are situated at the junotion
of the first and second quarters of the lateral margin of the
segment. The rostellum is armed with ten hooks, eaoh
measuring 28 /*. The cortex is well developed, limited in-

ternally by a layer of transverse muscles ; there are numerous
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small groups of longitudinal muscle bundles and, in addition,

eight strong bundles of longitudinal fibres. The ventral

excretory vessel is much larger than the dorsal. Of the
three large testes, one is anterior, close to the cirrus sac,.

and the other two side by side further back. The cirrus is-

large and occupies almost one-third of the transverse diameter.

Fiff. 292.

—

Hymenolepia spinosa. Eostellar hook, magnification

unknown. (After Linstow.)

The ovary is median, and behind it lies the vitelline gland,

which occupies a quarter of the transverse diameter of the
segment. The shell gland is ovate and is situated centrally

between the second and third testes. The coiled vagina is

situated a little on the poral side of the middle line. The
genital ducts pass between the excretory ducts. The egg
measures about 47 fx and the oncosphere 26 by 18 p.

(6) Hymenolepia septaria Linstow, 1906.

From Upupa ceykmerms ; Weligatta, Ceylon. ? Willey.

The worm attains a length of 25 cm. and a maximum
breadth of 790 fi. The last segments are longer than broad.

The scolex is truncated anteriorly and measures 130 /x in length

and 220 /a in breadth. The rostellum is small and knob-
shaped ; hooks absent, probably lost. There is no neck.

The dorsal excretory vessel on each side is larger than the

ventral. The longitudinal muscles are in circular bundles
just beneath the thick cuticle ; calcareous corpuscles absent.

The three testes are oval, all in a row, and situated dorsally

in the middle of the segment. The cirrus sac has its internal

extremity directed obliquely ventrally. The ovary is strongly

developed and occupies the whole length of the segment ; it

gives off ventrally a broad transverse branch from which,

to the right and left, two broad cornua extend in the form of

a horse-shoe towards the dorsal side, leaving room for the

testes, the vitelline gland, and the shell gland. The vitelline

gland is in the middle line, ventral to the testes, and the

shell gland is still more ventral in position. The uterus com-
pletely fills the gravid segments, and is subdivided by dorso-

ventral septa. The egg measures 73 by 64 /*.
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(7) Hymenolepis clausa Linstow, 1906. (Fig. 293.)

From the whistling teal (Dendrocygna javanita) ; Tissama-
harama, Ceylon. ? Willey.

The worm measures 1*8 cm. in length and has a maximum
breadth of 1*5 mm. There is no neck. According to Linstow,
genital pores are absent and the dorsal cirrus sac and the ven-
tral vagina merge into one another, directly a little distance
from the posterior margin of the segment. The scolex mea-
sures about 100 fi in length by 230 //. in breadth. The ros-

tellum is globular and is armed with 8 hooks, each measuring
57 p. in length.

The longitudinal muscles are in two layers of bundles, the
outer ones small and numerous, and the inner large and few.

Pig. 293.

—

Hymenolepis rlausa. Rostellar hook, magnification
unknown. (After Linstow.)

The three testes are dorsal and posterior, the central one
"being a little behind the other two. The cirrus sac is

very large, extending three-fifths the distance across the
segment. The cirrus is long and coiled. The orifice of the
cirrus sac, where it passes into the vagina, is closely beset with
small spinules. The racemose ovary is asymmetrical, ventral

to the vagina, and transversely elongated ; immediately in

front of it is the rounded shell gland ; eggs unknown.

(8) Hymenolepis rugosa Clerc, 1906, var. birmanica Meggitt,
1924. (Fig. 294.)

From pigeons (Colwmha sp.) ; Rangoon. Meggitt.

The worm attains a length of 7 cm. and a breadth of 600 ft.

The scolex has a diameter of 200 fi and bears four unarmed
suckers. The rostellum is armed with 8 hooks, each measuring
from 88 to 95 /a in length. These hooks differ from those of

H. rugosa in size and in having the proximal end slightly bent.

The hooks extend posterior to the suckers. The genital pores
are situated in the extreme anterior angle of the margin of the
proglottis. The genital atrium is very small.

Musculature. The longitudinal muscle-bundles are well

•developed ; internal to them is a delicate layer of transverse

.muscles ; internal to the circular muscles is a second layer
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of longitudinal muscles consisting of 8 muscle-strands, and
arranged two between the excretory vessels and two internal

to them on each surface of the worm. A second delicate

sheet of transverse muscles separates the cortex from the
medulla.

Male Genitalia. The testes are dorsal, and they usually lie

in a straight line, but of the two aporal testes one may be
anterior or ventral to the other. The cirrus sac extends
beyond the aporal excretory vessels, and in some cases almost
to the aporal margin of the proglottis. The cirrus is armed.
The internal vesicula seminalis occupies about half the cirrus

sac whilst the external vesicula seminalis extends from the
aporal excretory vessel a third the length of the cirrus.

Fig. 294.

—

Hymenolepis rugosa var. birmaniea. Eostellar hook, X 2G7.

(After Meggitt, in ' Parasitology.')

Female Genitalia. The ovary is somewhat lobed and, when
fully developed, touches the excretory vessel on each side.

The receptaculum seminis extends from the poral excretory

vessel to the centre of the proglottis. Uterus not described.

(9) Hymenolepis kempi (Southwell, 1921) Mayhew, 1925. (Fig.

295.)

Synonym :

—

Dilepis kempi Southwell, 1921.

From the little cormorant (Phalacrocorax niger) ; North
Loktak Lake, Manipur, Assam. 14.2.20. Station 1. Manipur
Survey, Zoological Survey of India.

Southwell placed this species in the genus Dilepis on accouut
of the fact that the head bears a double row of hooks. Mayhew
referred it to the genus Hymenolepis because of the presence

of three testes, even though in his description of the genus he
states that the rostellum is " armed with a single crown of

hooks or it may be unarmed." It is clear that the species

cannot definitely be placed in Mayhew's genus Hymenolepis
as defined by him. The characters of the worm are those of

the genus Dilepis, except that there are three testes only.

The largest worm measures 5 cm. in length and the greatest

breadth is about 1 mm. It contains over 500 segments, all
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of which are broader than long ; the posterior segments

measure about 400 fi in length and 900 p in breadth. The
genital pores are unilateral and are situated in the anterior

half of the segment. The head is about 220 (i in length and
400 fi in breadth. The rostellum measures about 170 p. in

length and 160 /* in breadth ; it is armed with 20 hooks arranged

in a double row. The hooks in the posterior row curve back-

wards strongly and measure about 135 /x, whilst those in the

' VQ. Vnvtrot v.e.v.

Fig. 295.- -Hymennlepis Tiempi. A, horizontal section of mature segment,
X 105 ; B, transverse seotion of mature segment, X 75. (After
Southwell.)

anterior row are not so strongly curved, and measure about
175 /a. The diameter of the suckers is about 100 /*. There
is no neck.

Male Genitalia. There are three testes situated posteriorly,

all in one line, two being aporal. They measure about 140 ft

by 70/*, their long diameter" being dorso-ventral. The vas
deferens arises somewhat ventrally and, curving dorsally to

the vagina, runs to the pore. The cirrus sac is small and
insignificant.
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Female Genitalia. The ovary is situated in the median
anterior field. It consists of two irregularly-shaped wings,
each measuring about 160 /u, in breadth. The vagina is con-
spicuous, running dorsally to the vas deferens and excretory
vessel. It opens in front of the vas deferens ; close to the
ovary it dilates into a receptaculum seminis. The vitelline

gland measures about 70 by 50 /u. and lies posteriorly between
the two wings of the ovary. The uterus is a large sac-like
organ with very large and numerous diverticula, extending
laterally to the excretory vessels on both sides ; ripe eggs
unknown.

v. rs. o.

Fig. 296.

—

Hymenolepis farciminosa. A, head, X 90 ; B, rostellar

hook, X 400 ; C, mature segment, X 53. (Original.)

(10) Hymenolepis farciminosa (Goeze, 1782). (Fig. 296.)

Synonyms:— Tania farciminosa Goeze, 1782.

Tania farciminialis Batsch, 1786.

Tania acridotlierides Parona, 1890.

Hymenolepis farciminalis (Batsch, 1786) R. Blanch-

ard, 1891.

Diplacanthm farciminalis (Batsch, 1786) Vols, 1899.

Weinlandia farciminosa (Goeze, 1782) Mayhew, 1925.

Hymenolepis dahurica of Southwell, 1922.

From (1) Corvu8 macrorhynchns ; Zoological Gardens, Cal-

cutta. Southwell. (2) Acndotheres triatis and (3) A. albo-

cinctua ; Rangoon. Meggitt.

The worm attains a length of 72 cm. and a breadth of 1 mm.
The genital pores are situated in the centre of the margin of

the proglottis in old segments, but in young segments they are

slightly anterior to the middle. The scolex has a diameter of

VOL. II. x
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265 /x. The rostellum has a diameter of 100/* and extends

as far as the posterior margins of the suckers ; it is armed
with 10 hooks which, according to Kxabbe, measure 23 /*, but
Meggitt states that they are from 18 to 21 /*.

Male Genitalia. Of the two aporal testes, one is usually

anterior and a little external to the other. The cirrus sac

varies greatly in size in different parts of the strobila. Volz
gives the length as 120 /*, and Meggitt states that it measures
from 180 to 300

fj,
; it reaches slightly median to the excretory

vessels. The external vesicula seminalis does not extend
beyond the centre of the proglottis.

Female Genitalia. The ovary is especially deeply bilobed,

each part being almost spherical, and attached only by a
narrow isthmus. The uterus is partly septate.

( 11) Hymenolepis gracilis (Zeder, 1803) Cohn, 1901. (Mg. 297.)

Synonyms:

—

Tmnia gracilis Zeder, 1803.

Drepanidotcenia gracilis (Zeder, 1803) Itailliet, 1893.
Weitdandia gracilis (Zeder, 1803) Mayhew, 1925.

From (1) Crocopus phmnicopterus ; Chilka Lake, Orissa,

India. Southwell. (2) The tufted duck (Nyroca fuligula) ;

Loktak Lake, Manipur, Assam. Southwell. (3) Phamicopterus
roseus ; Zoological Gardens, Calcutta. Southwell. (4) Domestic
ducks ; Rangoon. Meggitt.

Fig. 297.

—

Hymenolepis gracilis. A, head, X 90 ; B, roatellar

hook, X 240. (Original.)

The worm measures from 12 to 27 cm. in length and has a
maximum breadth of about 2 mm. The rostellum has a length
of about 100 (i and a breadth of 40 p. It is armed with 8
rather simple hooks, each having a length of from 76 to 82 /*.

The segments are, as is usual in this genus, broader than long

;

the posterior ones may be square. The genital pores are
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situated in the anterior quarter of the margin of the proglottis,

and are frequently hidden by the overlap of the preceding
segment. The longitudinal muscles are in 8 bundles.

Of the three testes, two are aporal, and of these two one is

invariably external and anterior to the other. The cirrus sac

extends nearly to the aporal longitudinal excretory vessel

;

there is a large and conspiouous external vesicula seminalis.

The sacculus is also prominent.
The ovary is somewhat bilobed and is situated close to the

poral and the internal aporal testes. The vitelline gland lies

posteriorly between the two wings of the ovary. The vagina
is prominent and sinuous, with a conspicuous receptaculum
seminis.

Larval forms of this worm have been recorded in

Europe from various Ostracods, such as Cypris compressa,

G. cinerea, C. ophthalmica, Cyclops viridis, Candona rostrata,

and Diaptomus sp.

(12) Hymenolepis sphenocephala (Itudolphi, 1809) Fuhrmann,
1900.

S3rnouyms:

—

Hymenolepis cohimhee (Zeder, 1820).

Weinlandia sphenocephala (Itudolphi, 1809) Mayhew,
1925.

From pigeons (Columba sp.) ; Rangoon. Meggitt.

The worm measures about 6 cm. in length and has a maxi-
mum breadth of about 2 mm. The genital pores are situated

in the anterior corner of the segment. The head is armed
with 8 hooks of a peculiar shape, which measure 72 \i in

length. There is a well-developed neck.

The musculature consists of an inner transverse layer, and
of an outer longitudinal layer of four bundles.

Of the three testes two are aporal, one being anterior and
external to the posterior testis. The cirrus sac is very long,

extending three-quarters the distance across the proglottis

;

its internal extremity lies close to the anterior margin of the

proglottis. There is a very prominent sacculus accessorius.

The cirrus is frequently found evaginated ; the free part

sometimes measures up to 200 /x, its terminal portion is

chitinized.

The vagina consists of two parts, first a muscular with a

very wide lumen, which runs dorsally from the genital cloaca

as far as the inner limit of the sacculus accessorius, where it

opens into the second section, which is a very muscular duct

with no apparent lumen. This is spirally coiled, and, running
ventrally and anteriorly, it opens into an enormous recep-

taculum seminis. The egg has a diameter of about 36 p and
the oncosphere measures 24 u.

k2
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(13) Hymenolepis coronula (Dujardin, 1845) Colin, 1901.

Synonyms:

—

Tcenia coronula Dujardin, 1845.
Dierimotania coronula (Dujardin. 1845) Railliet,

1892.
Hymenolepis mega/Jiystera TJnitow, 1905.

Weinhmdia coronula (Dnjtir&ia, 1845) Mayhew,1925.

From domestic ducks ; Rangoon. Meggitt.

The worm measures from 12 to 19 cm. in length and has a
maximum breadth of 3 mm. The scolex measures about
2 mm. in length. The rostellum has a length of about 60 /x

and is armed with about 20 peculiar hooks, each having a
length of from 128 to 17 -6 [/.. The segments are very short.

Of the three testes one is poral and two aporal. The position

of the latter varies according to the state of contraction of

the segment ; when this is strongly contracted, the three testes

are in the same straight line, but in a relaxed condition one
aporal testis is anterior and internal to the others. The cirrus

sac extends to the ventral longitudinal excretory vessel ; the

internal vesicula seminalis occupies two-thirds of the sac.

The sacculus accessorius is small, uniform in diameter, and
straight. The external vesicula seminalis is a small spindle-

shaped dilatation situated dorsally and laterally to the re-

ceptaculum seminis.

The ovary is a rather elongated organ placed posteriorly

and occupying one-third the breadth of the proglottis. The
vitelline gland lies posteriorly and ventrally to the ovary.

The receptaculum seminis is very large, extending from the
ventral longitudinal excretory vessel halfway across the
proglottis. The uterus at first is a narrow sac twisted upon
itself, as a result of which its cavity appears to be divided up
into a series of separate compartments. When fully developed
it occupies all the proglottis, extending beyond the excretory

vessels. Mature eggs have apparently not been found. Larval
forms of this species have been recorded in Europe from
several species of Ostracods, viz., Cypris compressa, C. ovum,,

C opkihalmica, 0. cinerea, and Candana Candida.

(14) Hymenolepis lignloides (Gervais, 1847). (Fig. 298.)

Synonyms:

—

Halt/sis ligulvides Gervais, 1847.

T<enia lignloides (Gervais, 1847) Diesing, 1850.

T<enia caroli l'arona, 1887.

Drepanidotania lignloides (Gervais, 1847) Cohn, 1900.
Hymenolepis caroli (Par., 1887) Parona, 1900.

Weinlandia lignloides (Gervais, 1847) Mayhew, 1925.
Diorchis occlnsa Linstow, 1 906.
Amabilia lamelligera Linstow, 1879.

From the flamingo (Phcenicoptems roeew) ; Weligatta, Ceylon-
% Willey ; and the Zoological Gardens, Calcutta. Southwell.
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The worm attains a length of 7-5 cm. and a breadth of about
1 mm. ; the body is ovate in cross-section. All the segments
are broader than long. Linstow stated that genital pores

were absent, but they are present and are unilateral, situated

at the extreme anterior corner of the lateral margin of the
segment. The scolex is somewhat triangular in shape and
has a diameter of about 530 fi. It is armed with 8 hooks,
each having a length of from 110 to 130 /i. The ventral

Fig. 298.

—

Hymenolepis liguloides. A, head, X 60 ; B, rostellar

hook, X 270 ;_ C, mature segment, X 100. (Original.)

excretory vessel is much larger than the dorsal. The longi-

tudinal muscles are well developed, and consist of a series

of rather small, closely set bundles. Of the three testes, one

is poral and the other two aporal. The cirrus sac extends
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beyond the ventral excretory vessel to the aporal testis ; it

contains an internal vesicula seminalis ; the external vesioula

seminalis is conspicuous and extends to the level of the vitel-

line gland. The cirrus sac lies dorsally to the vagina, and both
genital ducts are situated dorsally to the excretory vessels.

The ovary is slightly aporal and lies ventrally to the vitelline

gland ; the latter organ is median and presents a somewhat
follicular appearance. The vagina terminates at the pore in

a conspicuous sacculus accessorius. Internally there is a
large receptaculum seminis situated dorsally to the ovary.

The size of the egg is not known.

(15) Hymenolepis furcata (Stieda, 1802). (Fig. 299.)

Synonyms:

—

Teenia furcata Stieda, 1862.

Weinlandia furcata (Stieda, 1862) Mayhew, 1925.

Lejridotriat furcata (Stieda) Oohn, 1899.

From Crocidura murina ; Rangoon. Meggitt.

The worm attains a length of 1-5 cm. and a breadth of 250 ft.

The genital pores are situated in the centre of the margin of

the segment. The scolex has a diameter of 125 fi and the

rostellum of 70 p. The latter extends to, or beyond, the
posterior margins of the suckers and bears 25 hooks, each
of which has a length of from 19 to 24 fi.

Male Genitalia. There are three testes, one being poral and
two aporal ; of the two latter the anterior testis lies internally

to the posterior one. The cirrus sac measures from 44 to 56 /*

by 17 (i, and extends a quarter of the breadth of the segment.

^>
Fig. 299.

—

Bymenolepie furcata. Rostellar hooks, X 500.

(After Meggitt, in ' Parasitology.')

Female Genitalia. When fully mature the ovary occupies
the entire breadth of the segment ; near the genital pore the
vagina dilates into a terminal swelling which communicates
by means of a narrow portion with a large, central, globular
receptaculum seminis. The uterus is rectangular and fills

the whole segment ; dorsally, but not ventrally, it is divided,

by » partition into two almost equal halves.
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(16) Hymenolepis medioi (Stossich, 1890) Fuhrmann, 190R.
(Fig. 300.)

Synonyms:

—

Teenia medici Stossicli, 1890.
Weinlandia medici (Stos»ich, 1890) Mayhew, 1925.

From Pdicanus philippensis ; Zoological Gardens, Calcutta.
Southwell.

The worm has a length of about 1-5 cm. and a breadth of
600 n ; all the segments are broader than long except the post-
erior ones, which are square. The latter measure 600 fi. The"
unilateral pores are situated near the middle of the segment.
The head has a length of about 200 ju. and a breadth of 340 /*.

ivs.

Fig. 300.-

—

Hymenolepis medici. A, head, X 90 ; B, rostellar

hook, X 400 ; C, mature segment, X 127. (Original.)

The rostellum is armed with 22 hooks, which measure from
30 to 34 /x. Fuhrmann stated that he was unable to discover

a ventral aporal excretory vessel, but this was present in the

Indian specimens ; on each side the ventral vessel is much
larger than the dorsal.

Of the three testes, two are situated aporally, one in front of

the other ; the cirrus sac is very prominent and has a length

of 180 (x ; it extends more than halfway across the segment.

Together with the vagina it opens into a conspicuous genital

atrium. Fuhrmann stated that in his specimen the cirrus sac

extended to the anterior aporal corner, and even into ih#

preceding segment. This condition only occurs in the gravid
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segment of Indian specimens. Within the sac the vas deferens

is coiled ; a small internal and a large external vesicula semi-

nalis are present, the latter being situated dorsally to the

cirrus sac. Up to the present the female genital organs have
not been described.

The ovary is a somewhat bilobed organ situated in the

middle of the segment, posterior to the internal third of the

cirrus sac ; it has a breadth of 80 p. Immediately posterior

to it is an oval vitelline gland having a length of about 40 fi.

The vagina opens posteriorly to the cirrus sac, its terminal

part being dilated. The uterus develops as a curved, trans-

verse, lobulated sac eventually filling the entire segment.

Kg. 301.

—

Symenolepie megalorchis. Head, X 225 ; rostellar

hook, X 500. (OriginalO

(17) Hymenolepis megalorchis (Liihe, 1898). (Fig. 301.)

Synonyms:

—

Tania megalorchis Liilie, 1898.
Drepanidotama megalorchis (Liihe, 1898) Conn, 1900.
Weinlandia megalorchis (Liihe, 1898) Mayhew, 1925.

From the flamingo (Phcenicopterus roams); Zoological
Gardens, Calcutta. Southwell.

The worm attains a length of about 8 mm. and a breadth of
about 800 n ; it is composed of from about 35 to 50 segments,
all of which are broader than long. The genital poxes are
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situated a little in front of the centre of the lateral margin of

the segment. The head has a diameter of about 200 //. ; the
rostellum has a length of 120 fi and a breadth of 45 [i. It is

armed with 8 hooks, each having a length of about 90 p.
Of the three testes, two are situated aporally ; the cirrus

sac is extremely long and extends across the anterior part of

the segment almost to the aporal excretory vessel.

The ovary and the vitelline gland lie between the two
posterior testes and on the poral side of the aporal testis. The
uterus is a large simple sac filling the segment.

(18) Hymenolepis simplex Fubrmaun, 1906. (Fig. 302.)

Synonym :— Weinlandia simplex (Fubrmann, 1906) Mayhew, 1926.

From Tadorna comvia ; Zoological Gardens, Calcutta.

Southwell.

The worm measures about 5 cm. in length and 800 /x in

breadth. All the segments are broader than long. The head
is armed with 20 hooks, each of which measures 12 p.

Of the three testes, two are aporal, one being in front of the

other ; they are very large and, when fully developed, have a

Fig. 302.

—

Hymenolepis simplex. Rostellar hook,

magnification unknown. (After Lube.)

diameter of 150 /a. The cirrus sac is voluminous, extending

to the aporal excretory vessel ; it contains a very large vesicula

seminalis. The sacculus accessorius has a diameter of 120 /x

and is covered with minute spines.

The ovary is bilobed and has a diameter of 80 /x. Pos-

teriorly to it is a compact vitelline gland having a diameter

of 80 fi. The uterus is saccular and entirely fills the segment.

(19) Hymenolepis zosteropis Fubrmann, 1918. (Fig. 303.)

Synonyms :

—

Hymenolepis stylosa of Southwell, 1922.

Weinlandia zosteropis (Fuhrmann, 1918) Mayhew,
1925.

From the following hosts, all obtained from the Zoological

Gardens, Calcutta. Southwell :

—

(1) The white-cheeked bulbul (Criniger flaveolus) ; (2) the

green magpie (Cisea chinensis) ; (3) the eastern baya (Ploceua

poaserinvs) ; (4) the crested bunting (Mdophus melanicterua)

;

(5) the tree-pie (Dendrocitta sp.) ; (6) the golden-backed wood-

pecker (Brachypternua aumntius) ; (7) the laughing-thrush
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{Trochalopterum meridionale) ; (8) the magpie (Pica rusticay

and (9) Ploceus atrigula.

The worm attains a length of about 2-2 cm. and a breadth
of 700 /i. The posterior segments are somewhat bell-shaped
and have a length of about 170

fj,
and a breadth of 700 p.

The unilateral genital pores are situated in the anterior third

of the lateral margin of the segment. The scolex has a breadth
of about 200 p ; the rostellar pouch extends to the posterior

margin of the suckers. The rostellum is armed with 10
peculiarly shaped hooks arranged in a single row. In worms
from Ploceus atrigula they measured about 36 /jl in length.

Fig. 808.

—

Hymenolepia zoeteropis. A, head, X 64 ; B, roBtellar

hook, X 594 ; C, mature Beftment, X 64. (Original.)

whilst in specimens from the other hosts they measured about
30u.
The longitudinal muscles consist of two layers of bundles,

the internal one being more strongly developed than the outer

;

they are disposed in 12 bundles dorsally and 12 bundles
ventrally. The genital organs appear in segments about 6 mm.
behind the head.

Of the three testes, two are situated aporally, one in front
of the other. The cirrus sac extends in the median direction,

beyond the excretory vessel ; it is club-shaped and measures-
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from 120 to 140 p. There is a conspicuous external seminal
vesicle which has a length of 60 (i.

The ovary is slightly bilobed and has a breadth of about
160 p. The vagina opens ventral to the cirrus sac ; in the
median direction it dilates into a receptaoulum seminis which
has a length of 70 ft. Immediately behind the ovary there is

an oval vitelline gland having a diameter of 60 //.. The gravid
uterus is a lobed sac entirely filling the segment. The egg
is relatively large and measures about 60 fi in diameter ; the
oncosphere has a diameter of about 23 fi. Each uterus contains
about 60 eggs.

(20) Hymenolepis annandalei Southwell, 1922. (Figs. 304 & 305.)

Synonym:

—

Weinlandia annandalei (Southwell, 1922) Mayhew,
1925.

From the black-tailed godwit (Limosa bdgica) ; Barkuda,
Ghilka Lake, Orissa, India. Annandale.
The worm attains a length of 103 cm. and a breadth of

2 mm. Its anterior part is attenuated and whip-like ; all the
segments are broader than long, the posterior and lateral

margins being salient. The genital pores are unilateral and
are situated slightly anterior to the middle of the lateral margin.
The head measures about 180 /t in length and has a breadth
of 150 fi ; the suckers have a diameter of about 80 p. The
rostellum is a conspicuous organ armed with a single row of

10 hooks, each of which measures about 32 /x in length ; both
in size and shape they closely resemble those of H. brasUiemse

Fuhrmann, 1906. The neck measures about 2 mm. in length.

The muscular system is feebly developed. The longitudinal

muscles consist of an inner and an outer series of bundles, the
former being situated immediately beneath the cuticle. A few
circular fibres occur between the outer and inner longitudinal

bundles and also internally to the inner longitudinal fibres.

No oblique fibres have been noticed.

Details of the nervous system are not known. A small

ill-defined nerve can be seen in transverse sections running
externally to the water vessel on each side.

The excretory system consists of a single ventral vessel on
each side, lying ventrally to the cirrus sac and vagina.

There are three testes : one is situated on the pore side and
the other two are aporal, one being anterior to the other.

When fully mature they have a diameter of about 150 ft,, and
occupy almost the whole of the segment dorso-ventrally.

The cirrus sac lies dorsally to the vagina ; it is somewhat club-

shaped, the broader extremity being median. It measures

about 180 fi in length and its greatest breadth is about 40 u.

Its central part is occupied by an internal seminal vesicle. In
the median direction it continues as a very short, wide, coiled

tube, and then dilates into a large external seminal vesicle
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which measures about 160 (i in length and 30 ft in breadth ;

the median extremity of the external seminal vesicle is close

to the poral testis.

The ovary is situated in the middle line ; it measures

about 100 /n, in the antero-posterior direction and has a
breadth of 300 fi, whilst dorso-ventrally it practically fills

that part of the segment. The vagina is a very muscular
club-shaped organ measuring about 450 //. in length. At the

pore its breadth is about 10 \l ; it gradually widens, and attains

Fig. 304.

1%. 304.-

Kg. 305.-

Kymenolepis annandalei.

-Head, X 220. (After Southwell.)

-Horizontal seotion of mature segments, X 60. (After Southwell.)

a maximum diameter of 50 /a at a point opposite the middle of

the external seminal vesicle ; it then narrows gradually. The
whole vagina functions as a receptaculum seminis. The
vitelline gland is a conspiouous bilobed organ situated pos-
teriorly to the centre of the ovary ; it has a breadth of about
100 fi. The uterus is a simple' transverse sac extending well
beyond the excretory vessel on each side, and almost to the
«dge of the segment. The largest egg measures about 17 /x in

diameter and the oncosphere 11 ft.
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(21) Hymenolepis rustica (Meggitt, 1926).

Synonym :

—

Weinlandia rustica Meggitt, 1926.

From the domestic fowl ; Burma. Meggitt.

The worm varies in length from 4 mm. to 2-5 cm. and attains

a maximum breadth of 6 mm. The unilateral pores are
situated at the centre of the margin of the segment, sometimes
slightly dorsal. The rostellum is unarmed and extends pos-
teriorly to the centre of the suckers.

Of the aporal testes, one lies in front of the other ; the cirrus

sac measures from 200 to 230 (j. in length and reaches the aporal
excretory vessel. The ovary almost touches the excretory
vessel on each side. The uteri of the posterior proglottides

are in communication with each other. This species resembles
H. carioca (Magalhaes, 1898), but differs from it in having a
larger cirrus sac and in the receptaculum seminis occupying
a different position.

(22) Hymenolepis ficticia (Meggitt, 1927). (Fig. 306.)

Synonym :

—

Weinlandia ficticia Meggitt, 1927.

From a pelican ; Victoria Memorial Park, Rangoon. Meggitt.

The worm attains a length of from l-o to 2 cm. and a breadth

of 200 /a. The genital pores are situated at the anterior third

or quarter of the lateral margin of the proglottides ; a narrow
genital atrium is present, but a sacculus accessorius is absent.

The scolex has a diameter of from 170 to 200 fi ; the rostellum

has a diameter of from 60 to 70 /x and extends nearly to the

Fig. 306.

—

Hymenolepis ficticia. Bostellar hooks, x 585.

(After Meggitt, in ' Parasitology.')

posterior margin of the suckers ; it is armed with a double

crown of hooks, 24 in all, the large hooks, which measure

from 48 to 52 ft, alternating with the smaller hooks, which
measure from 44 to 49 /*. Ventral excretory vessels are present

together with a large plexus on the ventral surface of the

proglottis.

Male Genitalia. Of the three testes, all of which are close

together and fill the dorsal' surface of the segment, two are

posterior ; the third is anterior, and either internal or external

to the aporal posterior testes ; the cirrus sac measures from
140 to 160 ft by 28 to 44 /x in gravid segments, extending

practically to the aporal excretory vessel, but not entering

the preceding segment.
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Female Genitalia. The ovary is ventral to the testes ; at

first it is lobed, then horse-shoe-shaped. A large reoeptaculum

seminis is present, filling two-thirds of the space, ventrally,

between the excretory vessels. In the posterior segments

there are found large granular bodies almost the size of the

testes, some of which appear to be remains of either the de-

generating receptaculum seminis or vesicula seminalis.

This species is very similar to Weinlandia medici (Stossich,

1890), but differs in having two sizes of hooks, an aporal

excretory vessel, and a cirrus sac confined to one segment.

(23) Hymenolepis niinutissima (Meggitt, 1 927). (Fig. 307.)

Synonym :— Weinlandia minutissima Meggitt, 1027.

From Crocidura murina ; Rangoon. Meggitt.

The worm measures only 2 mm. in length and attains a
breadth of 150 fi. It should be noted, however, that gravid

segments have not been obtained. The scolex has a diameter

Fig. 307.

Fig. 308.

Fig. 307.—Hymenolepis minutissima. Eostellar hooks, x 500. (After
Meggitt, in ' Parasitology.')

Fig. 308.

—

Hymenolepis solitaria. Eostellar hooks, X 500. (After Meggitt,
in ' Parasitology.')

of from 120 to 125 /t ; the rostellum has a diameter of 46 to
75 fi and extends beyond the posterior margins of the suckers ;

it is armed with 12 hooks, each of which has a length of from
16 to 18 ft. The cirrus sac extends inwardly beyond the
excretory vessels.

(24) Hymenolepis solitaria (Meggitt, 1927). (Fig. 308.)

Synonym :— Weinlandia solitaria Mejrgitt, 1927.

From Crocidura murma ; Rangoon. Meggitt.

This species only differs from H. minutissima in the fact
that the rostellum is armed with 16 hooks, each of which
measures 16 or 17 ft, in length.
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(25) Hymenolepis phalacrocorax (Woodland, 1929). (Fig. 309.)

Synonym:

—

Weinlandia phalacrocorax Woodland, 1929.

From the large cormorant {Phalacrocorax carbo) ; Chitrakot,

United Provinces, India. Woodland.
The worm attains a length of about 12 cm. and a maximum

breadth of 1-5 mm. The scolex is unarmed and has a diameter
of about 330 /n. The genital pores are unilateral and are

vevo v 9

vs. cp

u B.

Fig. 309.

—

Hymenolepis phalacrocorax. A, transverse section of mature
segment, X 37 ; B, mature segment, X 37 ; C, horizontal section

of gravid segments, X 26. (After Woodland, in ' Parasitology.')

situated on the left side. The genital ducts pass dorsally to

both the excretory vessels and nerve.

Musctdar System. The longitudinal muscle bundles are in

two concentric layers, the inner one consisting of four dorsal

and four ventral bundles, whilst the outer consists of from
60 to 80 small bundles. The circular muscle fibres lie externally

-to the longitudinal muscle bundles.

Excretory System. There are two excretory vessels running

Along each lateral margin at the worm ; each pair lies internally
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to the row of testes on the same side. Dorso-ventrally the
two lateral vessels are in apposition, and apparently never
communicate with each other posteriorly.

Male Genitalia. The worm is peculiar in that all the three

testes are situated externally to the excretory vessels, one
being poral and the other two aporal (one behind the other).

The cirrus sao is large and divided into a small external portion
provided only with longitudinal muscles for the protrusion of

the cirrus, and a large internal portion provided only with
circular muscles for the propulsion of the spermatozoa. The
cirrus is unarmed. The whole of the vas deferens outside the
sac is converted into a vesicula seminalis ; it is long, wide,

coiled upon itself, and situated slightly ventrally to the internal

portion of the sac, but it receives the three vasa efferentia

dorsally.

Female Genitalia. The ovary is large and bilobed, and im-
mediately behind and ventrally to it is the vitelline gland.

The large median shell gland is situated ventrally to the inner

end of the vagina and dorsally to the isthmus. The vagina'

opens ventrally to the cirrus sac, and its terminal part is slightly

dilated ; it then narrows until it reaches the excretory vessels,

when it broadens again and runs backwards to the dorsal

surface of the ovary.

The uterus is a transverse sac extending to the margins of

the segment, and having dilated extremities.

(26) Hymenolepis clerci Fuhrmann, 1924.

Synonyms :

—

Hymenolepis interruphts Clerc, 1906. (Apparently not
Hymenolepit interrupta (Uud., 1802) Fuhrmann,
1906.)

Wardinm clerci (Fuhrmann, 1924) Mnyhew, 1925.

As the specific name interrupta was preoccupied by
Rudolpbi's species, Fuhrmann (1924) changed the name of

Clerc's species to H. clerci.

H. interrupta (Rudolphi, 1802) Fuhrmann, 1906, is referred

by Mayhew to the genus Weiniandia ; whilst H. interruptus

Clerc, 1906 (=#. clerci Fuhrmann, 1924) is placed by him
in the genus Wardium. The distinction between Rudolpbi's
species and Clerc's species is not well defined. In both the
hooks are approximately the same size and have almost the
same shape ; the testes have the same distribution. Rudolphi's
species attains a length of about 10 cm. and occurs in Chara-
driformes, whilst Clerc's measures 3-5 to 4 cm. and is found in

sparrows (Passeriformes).

From Passer montanua ; Rangoon. Meggitt.

The worm measures from 3-5 to 4 cm. in length and has a
breadth of 570 /x. The segments are all broader than long
except a few of the most posterior. The genital pores are
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unilateral and are situated slightly in front of the middle of

the lateral margin of the segment.
The scolex, according to Meggitt, has a length of from 166

to 180 fi, but Clero states that it measures 450 \i. The ros-

tellum has a length of 128 /a and a breadth of 60 fi. The ros-

tellar hooks each measure from 20 to 24 /* and are arranged in

a single row. A short neck is present, its length varying with
the degree of contraction of the worm.

Muscular System. The longitudinal muscles consist of two
layers separated by discontinuous ciroular fibres. The outer
longitudinal muscle layer consists of small fibres closely set

together ; the inner layer, according to Meggitt, consists of

from 18 to 20 very much larger ones, separated by large

intervals ; Clerc, however, gives a much lower number, namely,
8. At the junction of the proglottides there is a sheet of
numerous strong transverse muscles together with weaker
dorso-ventral fibres.

Excretory System. There are two longitudinal vessels, one
dorsal and one ventral, running along each side of the worm ;

they bend outwardly in the centre of each segment and
inwardly at the junction of the segments. The dorsal and
ventral vessels communicate with each other at the posterior

margin of each segment. The dorsal vessel remains of the

same width throughout the strobila, but the ventral vessel

gradually increases in size until it becomes four times the

diameter of the dorsal vessel.

Male Genitalia. The testes are situated dorsally, one being

poral, the other two aporal ; of the latter, one is situated

anterior to and a little external to the other ; all three testes

lie within the excretory vessels. When the strobila is strongly

contracted the three testes may occasionally lie almost in

a straight line. The cirrus sac is small and cylindrical, ex-

tending just median to the dorsal excretory vessel ; it measures.

89 by 25 [i and is situated dorsally to the nervous and ex-

cretory vessels ; its inner end is oocupied by a large internal

seminal vesicle ; it opens dorsally into a small genital atrium.

The cirrus is unarmed. The vas deferens is cylindrical and
curved, having the concavity directed ventrally ; it dilates

into a vesicula seminalis and then splits into three vasa effer-

entia.

Female Genitalia. The ovary is ventral and median, extend-

ing laterally nearly to the ventral excretory vessel. The vagina

opens into a genital atrium ventrally ; near the internal vesicula

seminalis it widens considerably into a receptaculum seminis

which is situated anteriorly in the poral half of the segment

;

it measures about 100 u in length by 60/* in breadth. The
vitelline gland is spherical and is situated in Hie posterior con-

cavity of the ovary. The shell gland consists of glandular cells

surrounding the oviduct. -The uterus at first is a narrow band
vol. n. &
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lying transversely and dorsally to the ovary. It subsequently
develops two ventral wings, and its cavity becomes divided by
septa whioh arise from its walls. Eventually the two wings
coalesce and the uterus becomes sac-like, extending beyond
the excretory vessels. The oncosphere measures from 34 to

38 n by 29 fi and the embryonic hooks 9 to 14 p.

Species Inquebend^:.

(1) Hymenolepis sp. (? //. coJlaris Batsch, 1786) Fuhrmann, 1908
= H. sinuosa Cohn, 1901.

Prom Anas poecilorhyncha ; Zoological Gardens, Calcutta.

Southwell.

A number of specimens, all without a scolex, have been
recorded from the above host. The worms measured from
6 to 8 cm. in length and the greatest breadth was 2 mm. The
posterior segments were as long as broad, and some of the
anterior segments were bell-shaped and much longer than
broad—almost certainly an artificial condition.

Each segment contains three testes and each one is lobed;
one testis is situated on the pore side and the other two
-aporally, one being directly anterior to the other. The ovary
lies between the poral testis and the aporal testes. The
accessory sac is well developed.

<2) Hymenolepis fasciata (Eudolphi, 1810) ? Krabbe, 1800.

From ducks ; Madras. Southwell.

According to Krabbe (1869), it is impossible to state de-
finitely which particular cestode from the goose is referred to
under the specific name fasciata, but he restricted the species

to those cestodes which are provided with 8 hooks on the
rostellum, found in geese. Apparently the Taenia fasciata of
Rudolphi, 1810, is the same as T. setigera Frohlich, 1789.
Mayhew (1925), however, includes H. fasciata (Rudolphi, 1810)

under " Species inquirendce." The writer in 1922 referred to the
species H. fasciata a worm obtained from the above host. It
was so named because the head was armed with a simple crown
of hooks and it agreed generally with the description given by
Stiles and Hassall (1896). The identity of the parasite is, how-
over, uncertain.

(3) Hymenolepis sp. (? microeephala (Eudolphi, 1819) Fuhrmann,
1906.)

From the white stork (Cicania alba)', Zoological Gardens,
Calcutta. Southwell.

The specimens were so badly preserved that it was impossible
to make any definite statement beyond the fact that they
belonged to the genus Hymmdepia.

.
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<4 ) Hymenolepis capillavoides Fuhrmann, 1906.

Synonym :— Wardium capillaroides (Fuhrmann, 1906) Mayhew,
1925.

From a snipe ; Berhampur, Bengal. Southwell.
The worms recorded by Southwell from the above host have

unfortunately been lost, and it is therefore impossible to check
this diagnosis.

{5) Gaiger (1915) recorded an undetermined species of

? Hymenolepis from the dog. It is improbable that the
worm belongs to this genus.

(6) Hymenolepis sp. Southwell, 1916.

Synonym:

—

Diorchis americana of Southwell, 1916.

From (1) the domestic fowl and (2) Dendrocitta sp. ; Zoo-
logical Gardens, Calcutta. Southwell.

The worm attains a length of 2-5 cm. and a breadth of 600 fi.

The genital pores are situated at the centre of the lateral

margin of the segment. The rostellum is armed with 10 hooks,
each having a length of about 65 /x.

(7) Hymenolepis sp. Southwell, 1916.

From the black Australian swan (Chenopis atrata) ; Ber-
hampur, Bengal. Southwell.

A number of specimens measuring 1-7 cm. in length and 600 y.

in breadth, all without a head and badly preserved, have been
recorded from the above host. Specific determination cannot
be arrived at.

The cirrus sac in these worms was enormous, extending
two-thirds across the segment. The cirrus was very long and
covered with minute spines.

(8) Hymenolepis sp. Southwell, 1916.

From a woodpecker (Chrysophlegma fiavinucha) ; Zoo-

logical Gardens, Calcutta, India. Southwell.

The specimens measured 2-5 cm. in length and were extremely
delicate. They were so badly preserved that a specific dia-

gnosis was impossible.

(9) Hymenolepis sp. (? atnjmmetrica) Fuhrmann, 1918.

From the red-billed blue magpie (Urocissa occipitalis);

Zoological Gardens, Calcutta. Southwell.

The worm measured 10 mm. in length and was immature.
Its identity is quite uncertain.

(10) Hymenolepis sp. Southwell, 1922.

From Embwiza Ittfeola; Zoological Gardens, Calcutta.

Southwell. - -

!2
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Numerous fragments, without heads, in a bad state of

preservation, have been recorded from the above host. The
segments each contained three testes.

(11) Hymenolepis sp. Southwell, 1922.

From PhaJacrocorax carbo ; Chilka Lake, Orissa. Southwell.

A few fragments and a damaged head from the above host
could not be definitely identified. They appeared, however,
to resemble H. breviarmviata Fuhrmann, 1906. fairly closely.

It is unlikely, however, that the specimens belong to this

species, which occurs in the Somaliland ostrich (Struthio molyb-
dophanes).

(12) Hymenolepis sp. Southwell, 1922.

Synonym:

—

Hymenolepis naja of Southwell, 1922; not Dujardin,
1845.

From a magpie (Copsychus satdaris) ; Zoological Gardens,
Calcutta. Southwell.

The worm measures about 10 mm. in length and has a
breadth of about 200 /t. All the segments are broader than
long, and the unilateral genital pores are situated in front of

the middle of the lateral margin of the segment. The head
is armed with 10 hooks, each having a length of about 30/*.

Of the three testes, two are situated aporally. It is impossible

to determine definitely to which species the worm belongs.

(13) Hymenolepis sp. Southwell, 1922.

Synonym :

—

Choanoteenia (P octocantha Krabbe, 1869) of Southwell,
1922.

From a snipe ; Berhampur, Bengal. Southwell.

Two badly preserved specimens recorded from the above
host resembled in some detail the species described by Krabbe
from Anas boschaa under the name H. octocantha. It is, how-
ever, improbable that the species from the snipe is the same,
although closely related.

(14) Moghe (1926) recorded an undetermined species of
Hymenolepis from a rat ; it is probably H. marina or
H. diminuta.

(15) Hymenolepis sp. Joyeux & Houdemer, 1928.

From pigeons ; Kasauli, India. Korke.
Incomplete specimens. The' largest measured 6-6 cm. in

length and 500 /i in breadth ; all the worms were without
heads and all the segments were immature. The musculature
was well developed ; the longitudinal muscles are in two con-
oentrio irregularly scattered bundles. The transverse muscles
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are difficult to see ; the ventral water vessel is large. Testes
three ; of these, one is poral and two aporal. External seminal
vesicle turns towards the cirrus sac ; the latter is two-thirds
the width of the segment. Internal seminal vesicle large

;

cirrus armed. Vas deferens and vagina dorsal to both vessels.

Vagina anterior to the vas deferens ; it crosses the pouch and
then dilates into a receptaculum seminis.

The worm resembles Hymenolepis serrata Fuhrmann, 1906,
but differs in the position of the testes, which place it in
the genus Weinlandia. Further, the cirrus sao is shorter
in H. serrata than in the species from Kasauli.

Subgenus ECHIN0C0TYLE Blanchard, 1891.

Rostellum armed with a single crown of ten slender hooks,
with dorsal root and blade about equal in length and ventral

root rudimentary. Suckers large, flat, armed on the border
and in the middle with small hooklets. A sacculus acces-

sorius always present. Adults in birds.

Type-species :

—

Echinocotyle rosseteri Blanchard, 1891.

Key to Species,

Roslellar hooks each 30 to 38^ in length E. rosietert, p. 149.

Rostellar hooks each about 06 /i in length E. uralensis, p. 160.

(1) Echinocotyle rosseteri E. Blauclitu-d, 1891. (Fig. 310.)

From domestic ducks ; Bengal. Blanchard.

The worm attains a length of about 1-5 mm. and a breadth
of 180 fi ; it is composed of about 26 segments. The genital

pores are unilateral and are situated anteriorly on the lateral

Fig. 310.

—

Echinocotyle rosseteri. Hooks, magnification unknown.
(After Blanchard.)

margin of the segment. The head is subspherical, measuring

from 85 to 155 fi in length by 75 to 105 /i in breadth. The
rostellum is long and armed with a single crown of hooks,

each measuring from 30 to 38 fi in length. Each of the four

suckers is armed with three series of minute hooks. The cirrus

sac is large and oonspiouous, extending halfway across the

segment. No specimens have been obtained in which the

female genital organs were developed.

This species was recorded by Rosseter from ducks imported
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from Bengal into Europe ; there is some uncertainty as to

whether the ducks were infected in Bengal or Europe.
Cysticercoids occur in copepods, such as Cypria ophthalmiea

and Cyclocypris globosa.

(2) Echinocotyle uralensis Clerc, 1902. (Fig. 311.)

From (1) Snipe ; Potsengbam, Loktak Lake, Manipur, Assam.
Southwell. (2) Snipe {Capella sp.) ; Berhampur, Bengal.

Southwell.

The worm attains a length of about 4 cm. and a breadth of

1-2 mm. The segments are all longer than broad, and the

genital pores are situated in the anterior part of the lateral

margin of the segment. The head bears a long rostellum

armed with 10 hooks, each measuring 66 /*. The suckers are

Fig. 311.

—

Echinocotyle ura.lent.is. Head, x 90 ; rostellar hook, X 240.
(Original.)

strongly developed and are armed with a large number of
minute hooks arranged in rows as in E. rosaeteri.

The musculature consists mainly of longitudinal fibres which
are arranged in a double layer of bundles.

There are three testes arranged in the form of a shallow V,
the apex pointing posteriorly. The vas deferens dilates into a
rather elongated seminal vesicle. The cirrus sac is relatively

small. A sacculus accessorius is always present.
The ovary is bilobed and situated ventrally ; immediately

posterior to it is a simple, somewhat globular vitelline gland.
The shell gland is minute and lies dorsally to the ovary.
The vagina lies dorsally to the cirrus sac and dilates into aax

enormous receptaoulum seminis. The uterus is a sac with
irregular walls.
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Genus II. FIMBRIAE!*. Frohlich, 1802.

Scolex small and usually lost, with rostellum armed with
a single row of hooks. Strobila without true segments but
with transverse grooves, giving the appearance of segments.
Pseudoscolex retains the true segmentation. Excretory-
system oonsists of several pairs (three and eleven in the two
known species) of longitudinal excretory vessels. Genital pores
marginal, unilateral, and on the right-hand border of the
strobila. Testes three in number for each cirrus sac. Ovary
reticular, or forming network extending through the strobila,

or a simple ovary for each set of reproductive organs. Uterus
reticular.

Type-species :

—

Fimbriaria fasciolaris (Pallas, 1781).

Fimbriaria fasciolaris (Pallas, 1781) Wolff, 1900. (Fig. 312.)

Synonyms :

—

Fimbriaria malleus (Goeze. 1782) Frohl., 1802.

?Fimbriaria mitra Friihl., 1802.

Fimbriaria mitrata Blainville, 1828, and Nordmann,
1840.

Fimbriaria plana Linstow, 1905.

Notobothrium articum Linstow, 1906.

From (1) Fuligvla cristata ; LoktakLake, Assam. Southwell.

(2) Ducks ; Rangoon. Meggitt.

The worm measures from 2-5 to 42-5 cm. in length and has a
maximum breadth of 5 mm. The external segmentation is

somewhat indistinct, being obscured by rugosities, and the

reproductive organs appear not to be definitely segmented.

The true head is very small and extremely unstable, being

almost always lost ; but when present it is armed with a
single row of 10 hooks, each of which measures from about 17

to 22 fi. When lost, the head is replaced by a pseudoscolex.

This consists of the modified anterior part of the strobila,

usually lying at an angle with the rest of the worm. It may
measure up to 5 mm. in length and contain as many as 200
segments, each one representing from 4 to 12 separate segments
which have fused together. They do not contain genital

organs. In the absence of the true head the explanation

of the manner in which the worm grows presents certain

difficulties.

Muscular System. This is well developed. The longitudinal

muscles consist of a single layer of rather large bundles lying

immediately external to the well-developed circular muscles

;

dorso-ventral fibres are also well developed.

Male Genitalia. Each apparent segment contains 18, 21, or

24 testes irregularly disposed, with 6, 7, or 8 oirrus sacs

respectively, indicating that each apparent segment is formed

by the fusion of 6, 7, or 8 segments, and that, like the species of

the genus Hymenclepia, each true segment contains three testes.
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The cirrus sac is a large, prominent, muscular structure con-

taining an internal seminal vesicle. The cirrus is strongly

armed with powerful hooks. An external seminal vesicle is

also developed.

Female Genitalia. The ovaries are in the form of transverse

tuhes occupying the whole length of the parenchyma, close

together. Fuhrmann states that there is a single cylindrical

ev.s.ev.

v.
C
-P-

r-6- ev. u e.m.t.m

Fig. 81 a.

—

Fimbriaria fatciolaris. A, peendoseolex ; B, transverse section

of poral side of segment ; C, segments showing the number of

testes (18) in relation to cirrus pouches (6). Magnification
unknown. (After Fuhrmann.)

and continuous ovary throughout the strobila. From this

common ovary arise hundreds of oviducts ; on the vagina is

developed a large reoeptaculum.seminis in the form of an un-
dulating tube. The vitelline glands are lobed and do not
appear to fuse ; the uterus at first has the same shape as the
Ovary, i. e., it is composed of a transverse tube which is

situated ventrally to the ovary. It gives off evaginations
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dorsally into the parenchyma ; each one contains several eggs.

Normally the eggs pass into these vertical ramifications, and
in the meantime the uterine cavity becomes reticulated. The
gravid strobila contains one single continuous uterus which
opens to the exterior by numerous apertures situated on both
sides of the median line and irregularly disposed. The egg
measures up to 80 ju. in diameter ; larval forms occur in the
Ostracod Diaptomus vulgaris.

Family V. DILEPIDIDvE Railliet & Henry, 1909.

Synonym :—Dilepinidae Fuhrmann, 1907.

Soolex furnished with a retractile rostellum armed with one
or more rows of hooks, rarely unarmed. Genital organs single

or double. Genital pores marginal and either single or double

;

in the first case they may be unilateral, or regularly or

irregularly alternate. Testes more or less numerous, not less

than six in each segment. Uterus very variable in form.

Oncosphere with three envelopes.

Type-genus :

—

DUepis Weiiuand, 1858.

Meggitt (1924) writes: "As the genus DUepis, after which
Fuhrmann named his subfamily, differs from the majority of the

other genera in several respects (unilateral genital pores instead

of alternating, genital ducts pass dorsally instead of between
longitudinal excretory vessels, testes occasionally reduced to 7),

I suggest Anomotcenia as the type, it corresponding more
nearly to the average genus in this subfamily." In 1927 he
further draws attention to the fact that the species of " Dilepis,

type-genus of the subfamily Dilepininse, sometimes has only

7 testes ; the pores are unilateral and the genital ducts pass

dorsally to the excretory vessels, whilst in the remainder of

the subfamily eight genera have unilateral pores and 14 genera

alternating pores. Further, in twelve genera the genital ducts

pass between the vessels, whilst in five genera they are dorsal

to them ; and all these genera have numerous testes, at least

twelve."

In 1927 he pointed out that there are four genera with

similar characteristic hooks, viz., Biuterina Fuhrmann, 1902

;

Cydorchida Fuhrmann, 1907 ; Ddtokeras Meggitt, 1927 ; and
Sphasruterina Johnston, 1914. The first and last have a
paruterine organ, whilst in the other two the uterus is persistent.

Fuhrmann considers that Sphceruterina is a synonym of

Biuterina, the only difference between these two genera being

the number of testes. Following precedents " where condition

of uterus is subordinated to armature of the scolex," Meggitt
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erects a new family for the reception of these genera,
viz. :

—

Family Biuterinidse. Rostellum armed with triangular
hooks.

Subfamily 1. Biuterininse Meggitt, 1927. Uterus replaced
by paruterine organ. Type-genus :

—

Biuterina Fuhr-
mann, 1902.

Subfamily 2. Deltokerinse Meggitt. 1927. Uterus per-
sistent. Type-genus :—Detiokeras Meggitt, 1927.

It will be 'noted that the only character ascribed to the
family is the possession of characteristic hooks. It is true
that such precedents do exist ; the family Davaineidse, for
instance, may be said to be characterized by the shape and size

of the hooks on the rostellum. Whether Meggitt's proposed
new family stands or not depends on whether the shape of a
hook is to be considered of greater systematic value than
a paruterine organ. If the new family is accepted, then a
complete revision of the classification of the family Dilepididse
will be necessary. Under the circumstances it appears to the
writer desirable to retain the older classification and to place
Meggitt's genus DeUokeras (correctly Ddtoceras) in the sub-
family Dilepininae (correctly Dilepidinae) Fuhrmann, 1907. .

Key to Subfamilies.

Uterus persistent Dilepidinae, p. 154.
Uterus breaks up into egg capsules Dipylidiinas, p. 175.
Uterus with one or more paruterine organs .

.

Paruterininse, p. 184.

Subfamily 1. DILEPIDIN^ Fuhrmann, 1907.

Rostellum armed with a double or single row of hooks, or
unarmed (Unciunia). Genital pores usually pass between the
dorsal longitudinal excretory vessels. Testes numerous.
Uterus sac-like, more or less lobed, occasionally ring-shaped
(Cyclustera) or divided by septa (Bancroftielia), never replaced
by egg-capsules.

Type-genus :

—

Dilepis Weinland, 1868.

Key to Genera,

1. Rostellum armed with a single row of
hooks 2.

Rostellum armed with a double row of
hooks '

,

,

s,

Rostellum unarmed (?) Pbntobchis, p. 171.
2. Genital pores unilateral L-atkhipobcs, p. 157.

Genital pores regularly alternate Am<ebotjenia, p. 165.
Genital pores irregularly alternate Ohoanot^nia, p. 160. >
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3. Genital pores unilateral 4.

Genital pores irregularly alternate 5.

4. Cirrus armed with powerful spines .... Gbyporhynchcs, p. 170.

Cirrus not armed with powerful spines .

.

6.

5. External segmentation distinct, ovary
symmetrical Anomot.zenia, p. 163.

External segmentation indistinct, ovary
poral Pakvibostbum, p. 167.

6. Genital canals pass dorsally to longi-

tudinal excretory vessels Dilepis, p. 165.

Genital canals pass between longitudinal
excretory vessels 7.

7. Testes surrounding female genitalia .... Cyclobchida, p. 173.

Testes posterior and lateral to female
genitalia Deltocebas, p. 172.

Genus I. DILEPIS Weinland, 1858.

Eostellum armed with a double crown of hooks, each with
long dorsal and short ventral root and long blade. Genital

pores unilateral ; genital canals pass dorsally to longitudinal

excretory vessels and nerve ; testes surrounding the female
glands laterally and posteriorly, typically numerous (40 to 50),

but may be reduced in number (7). Uterus sac-like, with few
or numerous out-pocketings. Adults in birds.

Type-species :

—

Dilepis angulata (Budolphi, 1810) Conn,
1899.

(1) Dilepis campylancristrota (Wedl, 1855) Ifuhrmann, 1908.

(Fig. 313.)

Synonym :

—

Tarda campylancristrota Wedl, 1865.

From (1) The paddy-bird (Herodias garzetta) ; Berhampur,
Bengal. Southwell. (2) The pond-heron (Ardeola grayi) ;

Zoological Gardens, Calcutta. Southwell.

The worm is very small, attaining a maximum length of

7 mm. only and a breadth of 500 ft. It consists of from 20 to

30 segments, the last ones measuring about 220 ft in length,

and 240 fi in breadth. The genital pores are unilateral and
are situated in the anterior third of the lateral margin of the

segment. The head has a length of about 80 /* and a breadth

of 143 )jl. The suckers have a diameter of about 42 ft. The
rostellum is armed with about 20 hooks arranged in a double
row ; those in the anterior row have a length of from 22 to

30 ft, and those in the posterior row of from 7 to 12 /u. There
is no neck.

There are about seven or eight testes, which increase

considerably in size ; of these, three are situated in the middle

of the segment behind the ovary and four aporally. The
.cirrus sae extends more than half the distance across the-

segment. The cirrus is armed with minute spines.
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The ovary is bilobed'and is situated in front of the testes.

The uterus is a simple sac at first, consisting of two spherical
sacs communicating with each other.

v.ev:

, 313.—DOopw campylancrittrota. A, entire worm, X47 ; B, head, x 240

;

C, rostellar hooks, X 530 ; D, mature segment, X 200. (Original.)
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(2) Dilepis sp.

Under the name Dilepis cypselina Neslobinsky, 1911,
Southwell recorded a fragment and a head of a worm from
the intestine of a tree-pie (Dendrocitta Uucogaster) ; Zoological

Gardens, Calcutta.

The head was armed with a double crown of hooks, all of
the same size, and measuring about 18 /x. They were peculiar

in that they were rose-thorn-shaped, and resembled fairly

closely the hooks on the head of species of Dipylidium. The
genital pores were unilateral and the cirrus sac was situated

anteriorly, extending almost to the longitudinal excretory
vessels.

The species is probably new, but in the absence of material
it has been thought undesirable to erect a new species.

Genus IT. LATEBIPOBUS Fuhrmann, 1907.

Rostellum with a single crown of from 12 to 16 hooks, with
long dorsal and short ventral roots and well-developed blade.

Genital pores unilateral. Genital canals pass dorsally to

longitudinal excretory vessels. Testes 12 to 30, posterior or

lateral to female glands. Uterus sac-like. Adults in birds.

Type-species :

—

Lateriporus teres (Krabbe, 1869).

(1) Lateriporus spinosus Fuhrmann, 1922. (Fig. 314.)

Synonym :

—

Dilepis macrosphincter Southwell, 1922.

From Ardea purpurea ; Zoological Gardens, Calcutta.

Southwell.

The specimens attain a length of about 10 cm. and a maxi-
mum breadth of about 2 mm. All the segments are broader
than long and their posterior lateral corners are salient. The
genital pores are unilateral and are situated at the extreme
anterior angle of the lateral margin of the segment. In some
segments the genital papilla is prominent.
Muscular System. The longitudinal muscles are not well

developed ; they consist of about 12 small internal bundles,

external to which are a number of smaller bundles and separate

fibres.

Excretory System. The dorsal exoretory vessel is extremely
small and difficult to see, but the ventral vessel is large and
conspicuous. The genital ducts pass dorsally to the latter.

Male Genitalia. There are about 30 testes, although

Fuhrmann gives the number as ? 6. They completely surround

the female organs, but do not extend beyond the ventral

exoretory vessel. A vesioula seminalis is absent. The cirrus

sao is very large and extends almost the to middle of the

segment. Fuhrmann states that it may extend as far as the
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poral excretory vessel, but probably this orJy takes goewben

the segment is exceptionally elongated. Withii
i

the sac xm

vSdXnsismuchcoued; the cirrus is large and armed with

^tftSSThe ovary is a conspicuous b«
orgLreaoh half being transversely elongated and narrow

v.ev.

eegment, X 60; 0, gravid segment, X 60. (Original.)

«,tem nosteriorlv
• it is situated in the anterior part of the

l^f TZ&telv behind it is tte small vitellme gland.

j£lJVrt of the vagina is nairow and only, slightly
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undulated. Between the ovarian lobes it dilates into a small
fusiform receptaculum seminis. The uterus is a sac filling the
entire segment and extending laterally to the excretory vessels.

The oncosphere has a diameter of about 16 fi.

Genus III. CHOANOT.ENIA. Eailliet, 1896.

Synonyms:

—

Icterotania Railliet & Henry, 1909.
Parachoarwteenia Luhe, 1910.

Rostellum with a single crown of hooks. Genital pores
irregularly alternate. Genital ducts pass between the longi-

tudinal vessels. Testes numerous, posterior. Uterus sac-

shaped. Adults in birds and mammals.
Type-species :

—

Choanotcenia infundilyidiformis (Goeze, 1782).

Meggitt (1927) states that the three genera Amcebotomia
Cohn, 1899 ; Anomotcenia Cohn, 1900 ; and Choanotcenia
Railliet, 1896, are closely related, and that the characters

separating them are insufficient for generic diagnosis ; but*
pending a complete revision, he retains them. The writer

agrees with Meggitt's opinion.

Key to Swedes.

1. Over 5 cm. in length C. infandibuliformia, p. 159.

Under 5 c:n. in length 2,

2. Head armed with more than 10 hooks . 3.

Head armed with less than 10 honks . . C. decacantha, p. 160.

3. Cirrus pouch extending to middle of

segment C. magnicirrosa, p. 162.

Cirrus pouch not extending to middle
segment 4.

4. ]8 to 20 testes C. barbara, p. 161.

36 to 45 testes PC. galbula, p. 162.

(1) Choanotania infundibuliformis (Goeze, 1782) ltailliet, 1896.
(Kig. 315.)

Synonymy extensive, but including the following:

—

Taenia tTifundibuliformis Goeze, 1782.

Taenia cuiieata Uatsch, 1786
Drepanvfotirnia infundttntliformis Goeze, 1782.

ChnanoUBnia in undihulnm (Bloch, 1782) Cohn, 1899.

Monopylidinm infimdibuli/ormii (Gonze, 1782) Clerc, 1903.

From the domestic fowl ; Rangoon. Meggitt.

Tho worm attains a length of from 5 to 20 cm. and a maximum
breadth of 1*5 mm. The posterior segments are almost square.

The genital pores are irregularly alternate and are situated in

the anterior third of the lateral margin of the segment. The
soolex has a diameter of from 60 to 70 fi and bears from 20 to

22 hooks, each measuring from 20 to 30 p in length.

There are from 20 to 30 testes situated in the median field

posteriorly to the ovary. The cirrus sac is small, not extending
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to the longitudinal excretory vessels. The cirrus is long and
armed with spines.

The ovary is bilobed, the aporal lobe being larger than
the poral. According to Fuhrmann (1926) and Joyeux
(1923), the uterus is unstable and breaks up into egg-capsules,

each usually containing a single egg. If this is the case, then
the species cannot be placed in the subfamily Dilepidinse.

Fig. 315.

—

Choanotmnia infundibuliformis. Mature segment, X 53.

(After Meggitt.)

Meggitt (1926), however, states that the eggs are not in capsules,

but the uterus becomes divided up into small cavities by the

ingrowth of septa from the uterine wall, the cavities being in

communication with each other. The egg is oval and measures
from 32 to 40 ^ by 36 to 50 ju,. The oncosphere measures 32 by
22 (j, and the hooks in the egg 18 /x.

Intermediate hosts :—The dung-beetle (Geotrupes sylvaticica)

and the house-fly (Musca domestica).

Fig. 316.

—

CKoanotsenia decacantha. Bostellar hooks, magnification
unknown. (After Fuhrmann.)

(Fig. 316.)

Bengal. South-

(2) Choanotaenia decacantha Fuhrmann, 1913.

From a snipe (Capella sp.) ; Berhampur,
well.

The worm attains a length of about 6 mm. and a breadth
of 500 u. It consists of from 40 to 60 segments, the last ones
being longer than broad ; the genital pores are regularly
alternate and are situated in the anterior part of the lateral

margin of the segment. The scolex has a breadth of 2 mm.
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The rostellum is armed with a single crown of 10 hooks, each,
having a length of 20 or 21 jjl.

There are from 13 to 16 testes. The cirrus sac has a length
of about 100 fi.

The ovary is large, bilobed, and has a breadth of 160 fi.

Immediately posterior to it is the vitelline gland, which has
a diameter of 50 \l. The receptaculum seminis is prominent.
The egg measures about 24 jlc and appears to be isolated in the
parenchyma in fully gravid segments.

(3) Choanotaenia barbara Meggitt, 1920. (Fig. 317.)

Synonym :

—

ChoanoUenia innominata Megpjitt, 1926.

From (1) Passer montanus; Rangoon. Meggitt. (2) a finch,

genus and species unknown ; Rangoon. Meggitt.

The worm varies in length from 2 to 3 cm. and has a maximum
breadth of 850 p. The genital pores are situated almost at

Fig. 317.

—

Choanotxnia barbara. Bostellar hook, X 900 ; mature
segment, x 80. (Alter Meggitt, in ' Parasitology.')

the anterior corner of the margin of the proglottis. The
scolex has a diameter of 20/* ; the rostellum, which measures
10 ft in diameter, is armed with 23 hooks, each having a length

of from 15 to 17 /*.

Male Genitalia. There are from 18 to 26 testes situated

posteriorly to the ovary ; the cirrus sac attains a maximum
length of 190 /i and extends internally to the longitudinal

excretory vesaels.

Female Genitalia. The ovary is much lobed ; the vitelline

gland is situated slightly on the poral side and faces towards

the genital pore. The uterus is sac-like ; in gravid segments

it extends to the excretory vessels, and its wall becomes a
little indistinct.

vol. n. m
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(I) ? Choanotamia galbtdffl (Zeder, 1803) Cohn, 1899. (Fig. 318.)

Synonym:

—

Taenia galbulce Zeder, 1803; var. of Tcsnia serpenti-

formis Goeze, 1782.

Meggitt records what he believes to be this species from a

crow {Corvus splendens insolens) ; Rangoon. Meggitt.

The worm measured 1"7 em. in length and had a breadth

•of 400 ft. The proglottides were immature ; the genital pore

Fig. 318.

—

Choanotamia galtnda. Bostellar hooks, X 500.
(After Meggitt.)

alternates, and is situated at the limit of the anterior quarter

of the margin of the proglottides. The scolex measures from
250 to 360 ft in diameter. The rostellum has a diameter of

100 /* and extends to, or beyond, the posterior margin of the

suckers. It is armed with 21 hooks ; Meggitt gives their

length as from " 036 to 004 mm." (sic 0036 ?). The testes

appear to number from 35 to 45.

Kg. 819.—Choanotmnia magnicirrosa. A, rostellar hooks, X 666 ; B, mature
segment, X 53. (After Meggitt, in ' Parasitology.')

(5) Choanotamia magnicirrosa Meggitt, 1 926. (Fig. 319.)

From AoridoOteres tristis • Rangoon. Meggitt.
The worm attains a length of 1 '5 cm. and a breadth of 600u.

The genital pores are situated in the anterior third of th*
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margin of the proglottis. The scolex has a diameter of from
260 to 300 fi. and the rostellum of from 80 to 90 p The latter

organ extends beyond the anterior, but not beyond the posterior

margin of the suckers ; it is armed with a single circle of from
22 to 24 hooks, each having a length of 18 to 19 /i.

Male Genitalia. There are 27 testes situated posteriorly to
the ovary, larger and more closely aggregated than in
C. barbara. The cirrus sac attains a maximum length of from
250 to 350 p, and extends obliquely to the middle of the
anterior margin of the segment.
Female Genitalia. The ovary is situated slightly on the pore

side and is bilobed, there being a long isthmus joining the
two wings ; each part is subdivided laterally, the aporal half

being larger than the poral. Gravid proglottides unknown.

(6) Choanotaenia sp. Southwell, 1922.

From Totanus hypoleucos; Barkuda Island, Chilka Lake,
Orissa. Southwell.

A number of specimens, all without heads, apparently
belonging to the above genus, have been recorded, but their

specific identity is quite uncertain.

Genus IV. AN0M0T.EHIA Cohn, 1900.

Synonym :

—

Diplochetos Linstow, 1906.

Rostellum armed with a double crown of hooks, with long

dorsal and short ventral root and long blade. Genital pores

irregularly alternate. Genital canals pass between longitudinal

excretory vessels. Testes numerous, posterior, or also lateral

to the female glands. Uterus sac-like. Adults in birds and
mammals.

Type-species :

—

Anomotcenia microrhyncha (Krabbe, 1869).

<1) Anomotffinia volvulus (Linstow, 1906) Fuhrmann, 1908.

(Fig. 320.)

Synonym :

—

Diplochetos volvulus Linstow, 1906.

From the yellow-wattled lapwing {Lobiphivia malabarica).

Weligatta, Ceylon. ? Willey.

The worm attains a length of about 8*5 mm. and a
maximum breadth of about 700 ft. All the segments are

broader than long. The genital pores are irregularly alternate

and are situated near the anterior extremity of the lateral

margin of the segment. The scolex measures 260 /* in length

by 350 pt in breadth. The rostellum is armed with 24 hooks,

each having a length of 47 fi and arranged in a double row.

Tjhe muscular system is well developed, the longitudinal fibres

being in three layers of bundles, the largest one being internal.

m2
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The testes are numerous and are situated behind and laterally

to the ovary. The cirrus sac extends one-fifth the distance

across the segment and contains coils of the vas deferens.

Median to the sac the vas deferens is also coiled. The ovary
is bilobed, each half consisting of a number of follicles. The

Fig. 320.—Anomotsenia volvulus. Rostellar hook, magnification

unknown. (After Linstow.)

vagina is situated ventrally to the cirrus sac, and the genital

ducts pass between the longitudinal excretory vessels and
dorsally to the nerve. Near the middle of the segment the

vagina dilates into a large receptaculum seminis. The uterus
is a large irregularly-shaped sac. Linstow stated that the egg
measures 16 by 13/*.

fig. 321.

—

Anomctsmia acollis. Matum segment, X 90.

(Original.)

(Kg. 321.)

Gardens, Caloutta.

(2) Anomotsenia acollis Fuhrmanu, 1907.

From Cumins variw, Zoological

Southwell.

The worm attains a length of 4 cm. and a maximum breadth
of 1 mm. The posterior segments measure at least 1*4 mm*
in length and have a breadth of 900 /*. The genital pores
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are irregularly alternate and are situated in the anterior fifth

of the lateral margin of the segment. The head is cubical,

attaining a breadth of 300 fi. The rostellum bears about 40
hooks arranged in a double row ; the hooks in one row measure
50 /i and in the other 46 fi.

The testes are numerous and are situated behind the ovary ;

they occupy two-thirds the length of the segment between the
excretory vessels. The cirrus sac is small, almost spherical,

and has a diameter of 65 /x ; it does not extend to the water
vessel. The vas deferens is notably conspicuous as a densely
coiled, darkly staining mass immediately median and slightly

anterior to the cirrus sac ; the coils lie on each side of the
water vessel.

The ovary is situated anteriorly, just behind and median to

the vas deferens. It is bilobed and glandular in appearance ;

posterior to it is a conspicuous vitelline gland. The vagina is

situated posteriorly to the cirrus sac. Internal to the excretory
vessel it at once dilates into an enormous receptaculum seminis
having a length of 84 /x and a breadth of 63 it. The eggs fill

the entire segment and extend laterally to the excretory
vessels ; no trace of a uterine wall could be found.

(3) Anomotsenia ?conBtricta (Molin, 1858) Cohn, 1903.

From a crow. Punjab Civil Veterinary Department.
Southwell.

One specimen, without a head, almost certainly belonging to

the genus Anomotcenia, has been obtained from this host. It

is impossible, in the absence of a head, to state definitely to

which species it belongs, but in its anatomical details it agrees

with A. constricta (Molin, 1858).

Genus V. AMffiBOTJENIA Cohn, 1890.

Rostellum armed with a single crown of hooks. Segments
less than 30, broader than long. Genital pores regularly

alternate. Testes rather numerous (12 or more), posterior.

Uterus sac-like. Adults in birds.

Type-species :

—

Amoebotcenia sphenoides (Railliet, 1892).

AmcBbotffinia sphenoides Eailliet, 1892. (Fig. 322.)

Synonyms :— Teenia ctmeata Linstow, 1872.

/tenia sphenoides Railliet, 1892.

Uicraiwtcenia cuneatM liailliet. 1893.

Diaauotcenia sphenoirles Iiniilirt, 1896.

Ammbotceuia tuneatu Colin, 1900.

From (1) The domestic fowl ; Berhampur, Bengal. South-

well. Burma. Meggitt. (2) Qattvx f&rugineus ; Victoria

Memorial Park, Rangoon. Meggitt.
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The young worm is characteristically wedge-shaped, but
this shape is lost as it becomes gravid. They have a maximum
length of about 2 mm. and the number of segments varies

from 13 to 24. In a surface view the segment is much
broader than long. The parenchyma is continuous throughout

the strobila. In gravid segments the result is that ripe eggs

from one segment may intrude into the adjacent segment,

that is, in the posterior part of the strobila the segments are

hardly separated from each other internally. The head is

almost square and has a length of about 200
fj.

; it is provided

'Fig. 822.

—

Amcebotmnia tphenoides.

magnification unknown.
X 68. (After Meggitt.)

A, entire worm; B, rostellar hook,
(After Monnig.) C, mature segment,

with four suckers and a well-developed protrusible rostellum.
The latter has a length of about 150 [i and a breadth of 40 (i.

It bears from 12 to 14 hooks, each measuring about 25 /a in
length and having a shape characteristic of the species. The
dorsal root, is short and of the same length as the ventral root,
with a comparatively long sinuous blade. The genital pores
are regularly alternate and are situated close to the anterior
comer of the segment.

Musculature. As the worm is small, this system is naturally
delicate. Beneath the cuticle is a single layer of longitudinal
eatkakr muscle fibres. Under the subcuticula there is &
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well developed system of longitudinal muscles consisting of a
number of distinct bundles. Circular muscles are apparently
absent.

Male Genitalia. The rudiments of the male genital organs
appear in the second segment. There are 12 testes, each
-having a diameter of 45 p, and they lie in a single row on the
dorsal surface at the posterior end of the proglottis. The vas
deferens arises near the centre of the proglottis and runs to the
.anterior border, where it bends at right angles and becomes
much coiled before it enters the cirrus sac. A vesicula seminalis

is absent. The cirrus sac is cylindrical and bends upon
itself.

Female Genitalia. Female genital organs develop in about
the fourth segment and persist to about the 14th. The
ovary is placed a little on one side of the median line in

the middle of the segment. At first it is butterfly-shaped.

The vitelline gland lies behind and between the two wings
of the ovary. The shell gland is situated posteriorly to the

vitelline gland. The vagina runs behind the cirrus sac,

its opening being surrounded by a sphincter muscle. It

bends sharply forwards, then runs horizontally beyond the

extremity of the cirrus sac, where it opens into a pear-shaped
receptaculum seminis. The uterus is at first a simple

transverse sac appearing in the 12th segment. When fully

developed it overlaps the excretory vessels and develops a
number of finger-like outgrowths which later fuse. The egg
measures about 30 jjl.

Grassi and Rovelli state that in Lombardy the larval form
of this worm occurs in the earthworm Allolobophora faetida.

Meggitt (1926) records the larval form in Burma from
Allolobophora fcetida, Pheretima peguana, and Pheretima sp.

Genus VI. PARVIROSTRUM Fuhrmann, 1907.

Synonym :— Tawfikia Woodland, 1928.

Fuhrmann described this genus as follows :

—

Strobila small, division into segments not well marked.
Scolex large, rostellum small, armed with a double crown of

hooks. Genital pores irregularly alternate. Reproductive

glands very small. Testes in lateral portions of segment.
Ovary and yolk gland towards pore side of segment. Uterus

sac-like. Adults in birds.

Type-species :

—

Parvirostrvm reticulatum Fuhrmann, 1908.

Up to the present only one species, viz., the type-speoies,

of this genus has been described ; a second species has now
been obtained from an Indian vulture,, species not known-
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As the worm from India clearly falls within the genus, but
exhibits new characters, it is necessary to re-define the genus

Parviroatrum as follows :

—

Medium to large worms ; division into segments not well

marked. Scolex large ; rostellum small, armed with a double

crown of hooks. Genital pores irregularly alternate ; repro-

ductive glands very small ; testes principally in two lateral

groups, one group on each side, but a few testes may occur

both anteriorly and posteriorly to the female genital organs.

Ovary and vitelline gland slightly on the pore side of the seg-

ment. Uterus a narrow transverse tube expanding laterally in

a mimber of small digitiform processes. Adults in birds.

Type-species :

—

Parvirostrum reticulum Fuhrmann, 1908.

The arrangement of the genital organs in this genus resembles

closely that of the genus Aporina Fuhrmann, 1902. In the

latter genus, however, the head is unarmed and the genital

pores are apparently absent.

Parvirostrum magnisomum, sp. n. (Figs. 323 & 324.)

From a vulture. Civil Veterinary Department, Lahore.
Two specimens were obtained, neither of which possessed a

head. The total length of each worm is about 25 cm. and the
maximum breadth about 7 mm. They have a thickness of

about 2 mm. Segmentation is indistinct even under low
magnification. The cuticle of the worm is rugose and has a
thickness of 6 /x. All the segments are broader than long

;

the most posterior ones have a length of 1- 7 mm. and a breadth
of 4 mm. The genital pores are irregularly alternate and are
situated at the junction of the anterior and middle thirds of

the lateral margins of the segment.
Musculature. The longitudinal muscles consist of numerous

bundles arranged in a single layer, the largest ones being
internal. A layer of circular fibres lies immediately internal

to the longitudinal bundles.

Excretory System. The excretory system consists of a
ventral vessel only on each side, and the genital ducts pass
dorsally to it. The vessels communicate with each other by
a prominent transverse duct in the posterior part of each
segment ; they vary in width within wide limits and are

often dilated into large globular vesicles.

A single longitudinal nerve runs throughout the length of

the worm laterally to the ventral excretory vessel.

Male Genitalia. The testes mry in number from about 70
to 110 in each segment ; they are in two groups, one on each
side of the segment, the greater number being situated
aporally. In some segments a number of testes also occur
Anteriorly or posteriorly to the ovary, or both. The cirrus sac



Fig. 323.

v.d.

Kg. 324.

t- tm.

Parvirottrum magniutmum, sp. n,

Fig. S23.—A, mature segments, X27 ; B, enlarged view of genital ducts, X90.
Fig. 384.—A, transverse section showing mnecn]ature, X 58 ; B, gravid

segment*, X 12.
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is very small and flask-shaped, extending only one-third the

distance from the lateral margin to the excretory vessels.

It has a length of 168 /z and a breadth of 105/* ; the cirrus

is unarmed. The vas deferens dilates into a seminal vesicle

immediately median to the cirrus sac, the dilated portion

being surrounded by glandular cells. Between the seminal

vesicle and the excretory vessels the vas deferens is much
coiled ; median to the excretory vessels it pursues an almost
straight course and gradually disappears.

Female Genitalia. The ovary is bilobed and situated in the

poral half of the segment in the median transverse axis ;

posteriorly to it is a prominent vitelline gland. The vagina
runs posteriorly to the cirrus sac, its terminal portion being
dilated. It follows a slightly curved course to the mid-ovarian
region, where it dilates into a prominent receptaculum seminis.

The uterus arises as a Y-shaped outgrowth immediately
dorsal to the ovary, gradually extending as a transverse tube,

the lateral extremities of which eventually become digitate.

Genus VII. GRTPORHTNCHUS Norduiann, 1832.

Synonym :

—

Acanthocirrtis Fuhrmann, 1907.

Rostellum armed with a double row of hooks. Genital

pores unilateral. Genital canals pass between longitudinal

excretory vessels. Root of cirrus with one or two pairs of

powerful spines lying in special pockets. Testes few (6 to 8),

posterior. Uterus sac-like. Adults in birds.

Type-species :

—

Oryporhynchus pusillus Nordmann, 1832.

Gryporhynchus pusillus Nordmann, 1832.

Synonyms:

—

Tcenia manropeos Wedl, 1855.
Dilepsis macropeos (Wedl, 1855) Olerc, 1906.

Acanthoeirrus macropeos (Wedl, 1865) Fuhrmann,
1907.

From a pond-heron (Ardeola grayi) ; Zoological Gardens,
Calcutta. Southwell.

The worms are very small and attain a maximum length of

about 5 mm. and a breadth of 300 /*. They consist of about
30 segments which are square. The genital pores are unilateral

and situated in the anterior quarter of the lateral margin of

the segment. The scolex has a breadth of 160 y. and is armed
with about 20 hooks, arranged in a double row ; the large

hooks measure 40 ju in length and the small ones 23 /x.

There are from six to eight testes in each segment. The
cirrus sac extends two-thirds the distance across the segment

;

the cirrus has a length of 130 jj. and a breadth of 18 p ; it is

covered with extremely minute spinules, and at its base it

bears powerful spines. The uterus is sac-like and appears to
consist of two circular cavities, one on each side, which
communicate with each other.
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Genus VIII. PENTORCHIS Meggitt, 1927.

Rostellum unarmed (?). Genital pores unilateral. Testes
few, along posterior margin of segment, some external to
excretory vessels. External vesicula seminalis absent. Recep-
taculum seminis large. Uterus sac-like. Adults in mammals.

Type-species :

—

Pentorchis arkteios (corr. arctius) Meggitt,
1927.

Pentorchis arctius Meggitt, 1927. (Fig. 325.)

From TJraua mdlayanus ; Victoria Memorial Park, Rangoon.
Meggitt.

The worm attains a length of 14 cm. and a breadth of 1 mm.

;

it is made up of numerous segments all of which are broader
than long. The genital pores are unilateral and are situated
slightly behind the middle of the lateral margin of the segment

;

there is a small genital atrium, the mouth of which is surrounded
by a definite sphincter muscle. The scolex has a diameter
of 380

fj,
and the rostellum one of 70 /x. The latter extends

posteriorly just beyond the middle of the suckers. Meggitt

Fig. 325.

—

Pentorchis arctius. Mature segment, X 70.

(After Meggitt, in ' Parasitology.')

was unable to discover any hooks, but points out that these

might have been lost. Details of the musculature are not
known.
Male Genitalia. There are five testes, situated along the

posterior margin of the segment ; three of these being usually

aporal and two poral. The cirrus sac measures from 250
to 360 //, by 30 to 40 fi, and extends in the median direction

to the centre of the segment.
Female Genitalia. The ovary is sac-shaped and situated in

the middle of the segment. The vagina opens posteriorly to the

cirrus sac ; it is much coiled and, just median to the excretory

vessel, it dilates irito a large receptaculum seminis, which
extends almost to the ovary. Both the coils of the vagina and
the receptaculum seminis may extend anteriorly to the cirrus

aao. The uterus is a slightly lobulated, persistent sac,

divided up by a few very small incomplete septa, and when
fully gravid it extends to the margin of the segment.

Meggittremarks that this species falls either in the Dilepidinse

<W Hymeooiepidinse, thus :-—" From the latter it difiera in the
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absence of an external vesicula seminalis and in the course of

the genital ducts, but agrees with it in the unilateral genital

pores, the small number of testes and the short broad pro-

glottides ; it differs from the former in the last two characters,

but agrees in all else. The present form is thus intermediate
between the two, but has greater affinities with the former ;

the diagnosis of that subfamily must therefore be altered

to ' Testes numerous or few (5) '
. . . . ; the present form falls

into line with Dendrouterina, Clelandia and Cyclorchida. From
the first it is separated by the absence of a uterine reticulum,

from the second by the arrangement of the testes and the
absence of powerful cirrus spines, from the third by the absence
of a genital papilla and vesicula seminalis and the position

of the testes, and from all three by the small number of testes

«nd the (?) unarmed rostellum."

Genus IX. DELTOCEBAS Meggitt, 1927.

Rostellum armed with triangular hooks ; genital pores
unilateral. Testes numerous, posterior and lateral to the
female glands. Uterus persistent.

Type-species :

—

Deltokeras ornitheios (corr. Deltoceras orni~

thiwm) Meggitt, 1927.

Vi'cMil \}'

Fig1

. 826.

—

Deltoceras ornithium. A., rostellar hooks, X S80 j B, mature
segment, X 47. (After Meggitt, in ' Parasitology.')

Deltoceras ornithium Meggitt, 1927. (Fig. 326.)

From Vrocissa occipitalis ; Victoria Memorial Park, Rangoon.
Meggitt. ,

The worm attains a length of 4 cm. and a maximum breadth
of about 1-1 mm. The genital pores are unilateral and are
situated at the anterior third of the lateral margin of the
segment ; the genital atrium is either small or absent. The
rostellum is armed with 40 hooks in two rows. Each hook
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measures from 27 to 31 ju. in length and the hooks in both
rows are alike.

Male Genitalia. There are 20 testes situated posteriorly and
laterally to the ovary. The cirrus sac measures from 140 to
200 fi by 40

fj.,
and extends median to the excretory vessels.

Female Genitalia. The ovary is sac-shaped, slightly lobed and
ventrally placed. Fully gravid segments have not been
described ; the ripe segments contain a lobed sac (the uterus)

full of eggs, which occupies the position formerly occupied by
the ovary and extends to the anterior margin of the segment.
There is no indication of even the beginning of a paruterine

organ, but if one appears later on it must develop posteriorly.

Genus X. CYCLORCHIDA Fuhrmann, 1907.

Rostellum armed with a double crown of hooks, each hook
having a large dorsal root and a small blade. Genital pores
unilateral. Genital canals pass between the longitudinal

vessels. Cirrus sac communicating with genital atrium by a
narrow canal opening upon a large papilla. Testes very
numerous, entirely surrounding the female glands. Uterus
ventral, growing laterally between the excretory vessels into

the cortical parenchyma. Adults in birds and mammals.
Type-species :

—

Cyclorchida omalancristrota (Wedl, 1856).

Cyclorchida omalancristrota (Wedl, 1856) Fuhrmann, 1907.

(Figs. 327 & 328.)

Synonym:

—

Taenia omalancristrota Wedl, 1866.

From a spoon-bill (Platalea sp.) ; Zoological Gardens,

Calcutta. Southwell.

The worm attains a length of 25 cm. and a breadth of 4 mm.
The segments are all broader than long, and their lateral

margins are slightly salient. The genital pores are unilateral,

each one being situated on a papilla in the anterior half of the

lateral margin of the segment ; the pore opens into a rather

long narrow genital atrium. The head is large and rounded,

having a breadth of about 400 ft, with powerful suckers which
have a diameter of about 180 p. The short stout rostellum is

armed with 20 peculiarly shaped hooks arranged in a double

row. The hooks in the anterior row have a length of 170 (i,

and those in the posterior are about 60 /*.

The longitudinal muscles consist of two layers of bundles,

the inner one being much larger than the outer. Internal

to the longitudinal muscles there is a well developed circular

layer of fibres.

The excretory system consists of two vessels on each side, a
large ventral vessel and a small dorsal one, lateral to which is

a minute longitudinal nerve.
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The testes are very numerous (about 90), and entirely

surround the female genitalia. The vas deferens is very coiled

And, together with the vagina, passes between the longitudinal

excretory vessels. The cirrus sac is very long, viz., about 200 /*,

Fig. 327.

Fig;. 328.

t dev

%X^rxpzz&

Cyclorchida omalaneristrota.

"Fig. 327.—Head, X 53, and rostellar hooks, X 200. (Original.)

Fig. 328.—A, transverse section of mature segment ; B, transverse section

of poral half of segment, showing arrangement of genital duots

;

C. gravid segment. Magnification unknown. (After Fnhrmann.

And extends median to the longitudinal excretory vessels

;

it is almost a third the breadth of the segment.
The ovary is large, broad,' short antero-posteriorly, and

bilobed ; it has a breadth of about 570 /* and occupies the
middle half of the segment ; each lobe consists of a number of

short tubes extending dorsally and ventrally. The vagina
tods posteriorly to the circus sac and the trails of its terminal
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part are glandular. It dilates into a long fusiform receptaculum

seminis. The vitelline gland is large, reniform, and situated

posteriorly to the ovary ; a small yolk reservoir lies in its

concavity, whilst antero-dorsally to it is the small shell gland.

The uterus is at first a narrow transverse tube which eventually

widens and extends between, and lateral to, the excretory

vessels ; when fully gravid it entirely fills the segment, and its

cavity is divided up into compartments by ingrowths from
its wall. The oncosphere measures 24 /z.

Subfamily II. DIPYLIDIIN^] Stiles, 1896.

Rostellum armed (except in Evgorwdceum). Suckers un-
armed. A single or double set of reproductive organs in each
segment. Uterus sac-like, reticulated, simple or lobed,

breaking down into numerous egg-capsules, each containing
one or several eggs. Paruterine organs absent. Adults in

birds, mammals, and fishes.

Type-genus :

—

Dipylidium Leuckart, 1863.

Key to Genera.

1. Genitalia single 2.

Genitalia double DtpyLimtm, p. 175.
2. Rostellum armed with a single row of

hooks 3.

llostellum armed with a double row of
hooks 4.

3. Genital pores unilateral Malika, p. 183.

Genital pores irregularly alternate .... PnocnOANOT^NlA,p. 181.

4. Genital pores unilateral Southwkllia, p. 180.

Genital pores irregularly alternate Monopylidium, p. 178.

Genus I. DIPYLIDIUM Leuckart, 1863.

Synonym:

—

Cryptucyntis Villot, 1882.

Rostellum armed with several circlets of hooks which are
usually rose-thorn-shaped and provided with a disooidal base.

A double set of reproductive organs in each segment. Testes
numerous, scattered throughout the entire medullary paren-
chyma. Uterus at first reticulate, later breaking up into
egg-capsules, each containing one or more eggs. Adults in
birds and mammals, larval stages in insects and reptiles.

Type-species :

—

Dipylidium caninum (Linnaeus, 1758).

Key to Specie*.

1. Egg-capsules each contain many eggs. ... 2.

Egg-capsules each contain one egg D. g«rvai*i, p. 177.
2. Rostellum armed with from two to five

rows of hooks; eggs 60ft D. ctminum, p. 176.
Rottelium armed with six or seven rows

of hooks ; eggs 26 ft. D. sexcoronatum, p. 17a
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(1) Dipylidium caninnm (Linnaeus, 1758). (Fig. 329.)

Synonymy extensive, including :—

Dipylidium oerleyi fiatz, 1900.

Dipylidium walkeri Sondhi, 1925.

From (1) Cats ; Punjab. Civil Veterinary College, Lahore.

Southwell. (2) Dogs ; Indian Museum and Ceylon. South-well.

(3) Dogs ; Lahore and Punjab. Gaiger. (4) Dogs ; Lahore
and Punjab. Sondhi. (5) Dogs ; Rangoon. Meggitt. (6) Fdis
viverrina ; Zoological Gardens, Calcutta. Southwell. (7) Hyaena
striata; Zoological Gardens, Calcutta. Southwell. (8) The
Himalayan palm-civet (Paradoxurus grayi) ; Zoological

Gardens, Calcutta. Southwell.

v.ev

329.—Dipylidivm caninum. A, head, X 75 ; B, roatellar hook, X 770

;

C, mature segment, X 23 j D, gravid segment, X 11. (Original.)

The worm lives normally in the intestine of dogs and cats.

It occurs infrequently in man. The larval stage is a
cystioerooid and is found in the dog-louse (Trichodedes canis),

the dog-flea {Ctenocephalus cam), the oat-flea (Ctenoce^halta

fdia), and in the flea of man (Pidex irritans).

The adult worms vary in size up to a maximum length of

about 40 cm. and a maximum breadth of 3 mm. Mature
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segments are longer than broad (7 mm. by 2 to 3 mm.) and
each segment has two genital pores, one on each lateral margin.
The head is very small and has a club-shaped rostellum

armed with from two to five rings of very small rose-thorn-

shapod hooks. Those in the anterior ring are the largest (11 to

15 fi), whilst those in the posterior ring are smaller (6 /*).

Each segment contains a double set of genital organs, one
on each side. Another peculiar feature of the anatomy of this

worm is the fact that the testes lie in a reticulum, one testis-

in each reticular space. As the testes disappear after function-

ing, each space, previously occupied by a testis, comes to

contain a capsule in which there are from 5 to 20 eggs—that
is to say, the uterus is reticular and the eggs are in capsules.

The egg measures about 50 /i in diameter and is remarkably
similar to the egg of Hymenokpis nana, and Hymenokpis
diminuta. The oncosphere measures from 25 to 36/* in

diameter. In this respect it differs from the egg of H. nana,
in which the oncosphere only measures about 18 /x. The
oncosphere of H. diminuta is about the same size as that cf
Dipylidium caninum, but in H. diminuta the egg-shell is thick,

whilst in D. caninum it is thin.

The eggs, when swallowed by, say, the larvae of the dog
louse, or flea, etc., develop into cysticercoids which during the
metamorphosis of these larvae eventually come to lie in the

body-cavity of the adult flea or louse. They are transferred

to the dog's mouth and swallowed as a result of its biting

or licking these external parasites. In the dog's alimentary
canal the cysticercoid develops into the adult worm.

It is doubtful whether the following species can be
differentiated from D. caninum, viz. :

—

D. walkeri Sondhi,

1925 ; D. crassum Millzner, 1926 ; D. compactum Millzner,

1926 ; D. gracile Millzner, 1926 ; D. longulum Millzner, 1926 ;

D. diffuswm Millzner, 1926 ; D. aerkyi Ratz, 1900 ; D. quinque-

coronatum Lopez-Neyra and Medina, 1921.

(2) Dipylidium gervaisi Setti, 1895.

From (1) Felts viverrina ; Zoological Gardens, Calcutta.

Southwell. (2) The Malayan palm-civet {Paradoxurus henna-
phrodUicua) ; Zoological Gardens, Calcutta. Southwell.

The worm measures from 1 to 4 cm. in length and has &
maximum breadth of 1 mm. The scolex is not sharply
divided from the neck ; from the rostellum to the posterior

margin of the suckers it measures 150p and its maximum
breadth is 250 ji; the rostellum is small and bears from
eight to twelve rows of hooks. The excretory vessels are

large. The egg-capsules contain each a single egg*

vol. n. »
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{3) Dipylidium sexcorouatum Ratz, 1900.

From dogs ; Punjab. Sondhi.
The worm measures up to 30om. in length and has a maximum

breadth of 2 mm. The scolex has a diameter of from 340 to

380
fj.
and a breadth of from 240 to 380 [i. The rostellum has

a length of 65 fi and a breadth of 115 ju. ; it is armed with six,

occasionally seven, rows of hooks. The egg-capsules some-
times extend laterally to the excretory vessels, each capsule

containing from 2 to 15 eggs. The egg has a diameter of 25 [i.

Dipylidium sp. Gaiger (1915) records a worm from a dog,
Lahore, which he doubtfully refers to the above genus.

Genus II. ItONOPYLIDIUJI Fuhrmann, 1899.

Bostellum with a double crown of hooks. Genital ducts
pass between, or dorsally to, the longitudinal excretory vessels.

A single set of reproductive organs in each segment. Testes
numerous, posterior. Uterus much branched, breaking down
into egg-capsules which usually contain each a single egg.

Adults in birds.

Type-species :

—

Monopylidium rnusculosum (Fuhrmann, 1896).

The following table shows the close relationship betweenthe
genera detailed below. It will be noted that the genus
Choanotcenia Railliet, 1896, has a persistent uterus, whilst in

the remaining three genera the uterus breaks up into egg-

eapsules. The former genus is accordingly placed in the
subfamily Dilepidinse Fuhrmann, 1907, whilst the latter three

genera are included in the Dipylidiinse Stiles, 1896. Attention
has been called elsewhere to the fact that the three genera
Amoebotcenia Cohn, 1899 ; Anomokenia Cohn, 1900 ; and
Choanotcenia Railliet, 1896, are very closely related (see

page 159) :

—
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Monopylidium chandleri Moghe, 1 925. (Fig. 330.)

From Sarcogramrrma indicua; Nagpur, Central Provinces.

Moghe.
The worm attains a length of 7 cm. and a maximum breadth

of 3-3 mm. ; it is composed of about 135 segments, all of which
are broader than long. The genital pores are irregularly

alternate and are situated a little anterior to the middle of the
lateral margin of the segment. The neck measures from 2 to

2-5 mm. in length. The scolex, which is not distinctly set

off from the neck, has a diameter of 920 p. The rostellum is

large, muscular, and conical, terminating in a rounded knob

;

it measures about 517 p in length and has a maximum breadth
of about 320/*. It is armed with 20 hooks, which alternate

with each other, but whether they are in a single row or a
double row is largely a matter of opinion. All the hooks are

of the same size and shape and measure about 117 /x in length.

Fig. 330.

—

Monopylidium chandleri. Rostellar hook, X 160 ; mature
segment, x 45. (After Moghe, in ' Parasitology.')

Male Oenitalia. There are from 20 to 24 testes situated
posterior to the ovary, except a few on the poral side which are
lateral to it. The vas deferens is a loosely coiled tube situated

anteriorly. The cirrus sac measures about 176 p in length.

Female Genitalia. The ovary is situated centrally and is

bilobed. The vitelline gland is small and placed immediately
behind the middle of the ovary. The shell gland is a small
organ between the vitelline gland and the ovary. The vagina
is a straight tube situated posteriorly to the vas deferens

;

near the poral ovarian lobe it dilates into an oval receptaculum
seminis which measures about 117 by 75 p. The uterus splits

up into egg-capsules, each segment containing from 140 to 165.

Each capsule contains a single spherical egg having a diameter
of 82 p. The oncosphere measures 48 p.
Moghe (1925) proposed the new subgenus Macracanthus

$o accommodate three species of Monopylidium, viz., M.
jtercorarium Baylis, 1919 ; if. macracantkum Fuhrmann, 190&

;

n2
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and M. chandleri Moghe, 1925, in all of which the head bears

a small number of very large hooks, whilst in the remaining

species of the genus the hooks are more numerous and smaller.

The erection of this subgenus, depending, as it does, merely on
the size of hooks, appears wholly unjustifiable.

Genus III. SOUTHWELLIA Moghe, 1925.

Synonym:

—

Monopylidium Southwell, 1921.

Hooks very numerous (120) and of large size (about 90 fi),

arranged in two rows ; rostellum small and bluntly pointed.

Genital pores unilateral, situated in the extreme anterior

corner of the segment. Cirrus sac large and muscular

;

genital atrium present ; testes of small size situated lateral

to and in front of the ovary ; uterus breaks down into egg-

capsules each containing from five to nine eggs.

Type-species :

—

SouthweUia gattinarum (Southwell, 1921).

Moghe (1925) erected this genus to accommodate Monopy-
lidium gattinarum Southwell, 1921, a species which differed

from all other species of Monopylidium in the following com-
bination of characters :

—

Hooks very numerous (120), of large size (90 fi) ; small

sized testes (35 /* in diameter), some of which are situated in

front of the ovary ; unilateral genital pores, situated at the
extreme anterior corners of the segments ; and in the fact that
there are from five to nine eggs in each capsule.

Ant

Fig. 331.

—

SouthweUia gallinarum. Horizontal section of mature
segments, X 33. (After Southwell.)

SouthweUia gallinarum (Southwell, 1921). (Fig. 331.)

Synonym :

—

Monopylidium gallinarum Southwell, 1921.

From the domestic fowl ; Berhampur, Bengal. Southwell.
Theworm attains a length of 2- 1 cm. and a breadth of 2-5mm.

All the segments are broader than long, and even the posterior
ones are very short. The segments number about 130. The
genital pores are unilateral* and situated at the extreme
anterior corner of the segment. The head is prominent and
measures about 300 /x in length by 500 /x in breadth. The
rostellum is retracted and appears as a small bluntly pointed
projection, armed with about 120 hooks, each measuring
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about 90 fi and arranged in two rows. The suckers are large,

conspicuous, and unarmed. There is no neck.
The outer longitudinal muscular layer consists of a large

number of separate dorsal and ventral strands. The lateral

water vessels are large and clearly seen, both in the entire

worm and in sections.

There are about 30 globular testes, each measuring about
L'o

fj,, and they are situated for the most part on each side of the
ovary, although a few lie in front of it. The cirrus sac is

large and muscular, and the genital atrium runs anteriorly.

The ovary is situated in the middle of the segment, slightly

posterior and median to the receptaculum seminis ; it

measures about 60 ^ in length and 225 p in breadth. A
receptaculum seminis lies on the pore side of the ovary and
measures about 45

fj,
by 15 /a. There are from five to nine

eggs in each capsule. The outer egg-envelope measures
about 35 /j. and the oncospheres about 25 /*.

Genus IV. PR0CH0AN0TJENIA Meggitt, 1924.

Synonym :

—

Choanoteenia Liihe, 1910.

Rostellum armed with a single crown of hooks. Genital

pores irregularly alternate. Genital ducts pass between the

longitudinal excretory vessels. Vesicula seminalis absent,

replaced by coils of vas deferens. Testes numerous, posterior

to female glands. Uterus branched, breaking down into

egg-capsules, each of which usually contains a single egg.

Adults in birds.

Type-species :

—

Prochoanotaenia marchali (Mola, 1907).

Prochoanotsenia microsoma (Southwell, 1922). (Figs. 332 & 333.)

From (1) The eastern baya (Ploceus atrigula), and (2) the

crested bunting (Melophus melanicierus) ; Zoological Gardens,

Calcutta. Southwell.

The worm measures from 4 to 8 mm. in length and has a
maximum breadth of about 630 /x. It consists of from 25 to

about 60 segments. All the segments are broader than long.

The genital pores, which are large and prominent, are irregularly

alternate and are situated at the extreme anterior angle of the

segment. The head is square and measures 220 fi ; the suckers

have a diameter of 140 fi. The rostellum measures about
180 /a in length and 50 /* in breadth ; its anterior extremity

is expanded and has a length of about 40 fi and a breadth of

80 /*. It is armed with a single row of from 16 to 20 hooks

each of which measures about 35 fi. There is no neck.

As the material was not sufficiently well preserved, details of

the muscular, excretory, and nervous systems are not known.
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There are from 16 to 20 testes situated posteriorly to the

ovary. When fully mature they have a diameter of about

36/*. The cirrus sac is short and narrow, extending to the

water vessel to which it is dorsal ; it lies anterior to the vagina.

The cirrus is remarkable in having its extreme tip armed with

short spines set at right angles to its length. Immediately
median to the tip, it is armed with a number of hooks of a

different shape which measure 30 ;u. in length, and which lie

parallel to its length. The vas deferens dilates close to the

median extremity of the cirrus sac into a small seminal vesicle,

Fig. 332.

C-nJ

Fij?. 333.

Prochoanotmnia rnicrosoma.

Fig. 332.—Mature segment, x 153. (After Southwell.)

Fig. 333.—Showing spinous oirrns, X 750. (After Southwell.)'

and then continues in the median direction as a very fine

tube.

The ovary lies quite anteriorly and is divided into two sets

of acini, one on each side, widely separated from each other.
The vagina is a wide muspular tube running behind the
cirrus sac and dorsally to the excretory vessel. Near the centre
of the segment it dilates into a globular reoeptaculum seminia
having a diameter of about 38 /*. The vitelline gland is a
compact, deeply staining organ lying posteriorly to a line

joining the two wings of the ovary; it has a breadth of



MALIKA. i8a

about 110 ft. The shell gland lies immediately anterior to the
vitelline gland ; it is somewhat globular and has a diameter
of about 30 /x. The uterus appears suddenly as a transverse

sac just in front of the ovary. In the next segment the
ovary and testes have entirely and as suddenly disappeared,
the whole segment being occupied by egg-capsules, each
containing a single egg.

Genus V. MALIKA Woodland, 1929.

Rostellum armed. All proglottides (save occasionally the
terminal ones) considerably broader than long. Genital pores
unilateral. Genital ducts pass between the excretory canals.

A single set of genitalia in each segment. Ovary poral.

Uterus sacciform, resolving into capsules, each containing
several eggs. Adults in birds.

Malika mdicnemus Woodland, 1929. (Fig. 334.)

From the stone-eurlow ((Edicnemus scalopax); near Alla-

habad, United Provinces. Woodland.
The worm attains a length of 6 cm. and a maximum breadth

of 1-6 mm. All the segments are broader than long except

C .P-

dev

n vev v.g.

Fig. 334.—Malika oedicnemut. A, head, X 37 ; B, rostellar hook, X X07 -
r

C, mature segment, X 26 j D, transverse section of mature

segment, X 19 i E, gravid segments, showing egg-capsules, X 26.

(After Woodland, in ' Parasitology.')

a few of the terminal ones. The genital pores are unilateral,

on the left side, and situated a little in front of the middle of

the lateral margin of the segment. The scolex measures 400 ft.

in length and 600 /* in breadth. Theixwtellum is well develop*!
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and when retracted measures 250 fi in length ; it bears a single

•crown of about 30 hooks, each measuring about 73 /x. There
is no neck.

Muscular System. The longitudinal muscles consist of two
layers, viz., an inner of large bundles and an outer of small

ones. Between them is a thin layer of transverse fibres

and a second one of transverse fibres occurs immediately
internal to the inner bundles. A single layer of minute
longitudinal fibres lies just beneath the cuticle.

The ventral excretory vessel is much larger than the dorsal

;

the longitudinal nerve is situated internally to the inner layer

of longitudinal muscles.

Male Genitalia. There are from 18 to 27 testes, in a transverse

row, two or three layers deep and situated behind the ovary and
vitelline gland. The cirrus sac is anterior to the vagina ; it

measures about 200/u. in length, 40 /x in breadth, and extends
as far as the ventral excretory vessels ; the cirrus is unarmed.
Outside the sac the vas deferens forms an elongated mass of

coils anteriorly to the ovary.
Female Genitalia. The ovary is poral and anterior ; the

vitelline gland is compact, irregular in form, and situated

median and posteriorly to the ovary. The vagina, at its

. inner extremity, dilates into a receptaculum seminis. Both
the male and female genital ducts pass between the dorsal

and ventral excretory vessels and dorsally to the nerve. The
uterus develops a number of lateral, branched, slender

diverticula with dilated extremities full of eggs, extending to

the ventral excretory vessels and finally occupying the whole
of the medulla. Ultimately these diverticula become separated
and form closely-packed capsules each containing from 3
to 13 oncospheres which measure 62 by 22 p ; the hooks
measure 30 fi in length and each oncosphere is invested by a
thin sheath.

Subfamily III. PARUTERININ-ffi Ransom, 1909.

Scolex armed or unarmed, rarely without rostellum. A
single set of reproductive organs in each segment. Uterus
single or double, with a single paruterine organ, or multiple
with several paruterine organs into which the eggs pass in the
final stage of development of the segment. Adults in birds.

Type-genus :

—

Paruterina Fuhrmann, 1906.

Key to Genera.

Fully gravid uterus consists of two spherical

aacs , Metboliasthks, p. 186,
fully gnvid uterus tubular or globular Rhabdomktra, p. 186.
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Genus I. METEOLIASTHES Eansoni, 1900.

Soolex unarmed, without rostellum. Genital pores irregu-

larly alternate
;
genital canals pass between dorsal and ventral

longitudinal excretory vessels. Testes 20 to 40. Uterus single

in origin and consisting, when fully developed, of two spherical

sacs touching in the median line and more or less fused with
one another. A paruterine organ develops in front of the

uterus, and finally becomes transformed into a spherical egg-

capsule. Adults in birds.

Type-species :

—

Metroliasthes lucida Ransom, 1900.

Metroliasthes lucida Ransom, 1900. (Fig. 335.)

From the domestic fowl ; Orissa. Southwell.

The worm attains a length of 20 cm. and a breadth of

about 1-6 mm. The genital pores are situated a little behind

the centre of the lateral margin of the segment. The posterior

vev.

Fig. 335.

—

Metroliatthes Iwida. A, mature segment, X 53 ;

B, gravid segment, X 27. (Original.)

segments are about twice as long as broad. The worm is

rather transparent, especially the gravid segments ; the

posterior half of the strobila is characterized by a white spot

(paruterine organ) in each segment, situated near the middle

line. The head is almost spherical and measures about 600p
in length by 760 /x in breadth. It bears neither hooks nor

rostellum.

Muscular System. The longitudinal muscle fibres are disposed

in a layer consisting of two parts, namely, an inner of about
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100 large, bundles, and an outer of isolated bundles of from
3 to 5 fibres scattered throughout the parenchyma. The
transverse muscles lie in a thin band immediately within the

longitudinal muscles.

Excretory System. There are two longitudinal vessels on each
side, the ventral vessel being much the smaller.

Male Genitalia. There are from 35 to 40 testes in young
segments, the number being reduced in older segments. The
cirrus sac is flask-shaped and extends about a quarter the

breadth of the segment. As usual, the vas deferens forms a

number of coils immediately median to the cirrus sac.

Female Genitalia. The ovary is situated in the middle of the

segment and is a simple sac-like organ divided into compart-
ments. The vagina is a comparatively straight tube opening
to the genital atrium just posteriorly to the cirrus ; it runs

towards the centre of the segment and then dilates into the

receptaculum seminis. The vitelline gland lies posteriorly to

the ovary and is, like the ovary, a sacculated structure. The
shell gland is a small oval body lying between the vitelline

gland and the ovary. The uterus at first is a transverse band
of cells lying dorsally and slightly posteriorly to the ovary.

Later on it occupies practically the whole of the segment behind
the pore and bulges out the wall of the segment dorsally and
ventrally. Shortly after eggs have appeared in the uterus

modifications take place. Immediately in front of the uterus,

within a cone-shaped area, the parenchyma becomes spongy
and greatly thickened fibres develop. The latter eventually

form a surrounding wall. This structure finally becomes the

prominent paruterine organ, mentioned above, into which eggs

from the uterus pass. The egg measures 75 by 50 fi and the

oncosphere 30 /t.

Genus II. RHABD0METBA Cholodkovsky, 1906.

Scolex unarmed, without rostellum. Genital pores irregu-
larly alternate. Genital canals pass between the longitudinal
excretory vessels. Testes posterior and lateral to female
glands. Uterus median, tubular, and elongated longitudinally,
or globular; a paruterine organ develops anteriorly to the
uterus and extends forward nearly to the anterior border of the
segments. Adults in birds.

Type-species -.—Bkabdometra tomica Cholodkovsky, 1906.

• Key to Specie*.

With 10 to 12 testes ; longitudinal musculature
in two layers R. dendrocitta, p. 188.

With 30 to 30 testes ; longitudinal musculature
in a single layer. S. ttmka, f. 187.
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(1) Rhabdometra tomica Cholodkovskr, 1906. (Fig. 336.)

iTom the painted partridge {Francolinua pidus) ; Zoological

Gardens, Calcutta. Southwell.

The worm attains a length of about 7 cm. and a breadth of
1-5 mm. The posterior segments are longer than broad,
measuring about 2- 1 mm. in length and 900 fi in breadth

;

their posterior margins are bell-lite in outline. The genital

pores are irregularly alternate and situated a little in front of

the middle of the lateral margin of the segment. The head is

unarmed and without a rostellum ; it has a length of 400 /* and
a breadth of 640 ft. The suckers are prominent ; there is no
neck.

The longitudinal muscles are well developed and consist of a
single layer of bundles which decrease in size externally. The

Fig. 336.

—

Rhabdometra tomica. Gravid segment, X 16.

(Original.)

circular muscles are also well developed ; "they lie immediately
internal to the longitudinal bundles and have a thickness of
9 (i. The cuticle has a thickness of 5 /x. The dorsal excretory

vessel on each side is extremely small and difficult to see,

whilst the ventral vessel is very large and situated laterally.

The ventral vessels communicate with each other by a wide
canal in the posterior part of each segment. The genital

ducts pass between the exoretory vessels.

There are from 20 to 30 testes, situated in a group, in the

posterior part of the segment, behind the female organs, and
extending laterally and anteriorly to the ovary. The oirraa
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sac is rather large and.extends slightly median to the ventral

excretory vessel. The vas deferens is much coiled and runs
towards the anterior median part of the segment.
The ovary is large and globular, situated in the posterior

part of the segment ; immediately behind it is the somewhat
U-shaped vitelline gland. The vagina lies posteriorly to the
cirrus sac and is a rather wide tube pursuing a curved course to

the ovarian region, where it dilates into a small receptaculum
seminis. The uterus arises in front of the ovary as a rather

wide tube running antero-posteriorly ; a paruterine organ
develops in front of the uterus and extends in the median
direction to the anterior border of the segment. The egg is

oval and has a length of about 40 fi.

(2) Rhabdometra dendroci*ta Woodland, 1929. (Fig. 337.)

From Dendrocitta rufa ; Allahabad, India. Woodland.
The worm varies in length from 4 to 6 cm. and has a

maximum breadth of 1 mm. Gravid segments may be twice

puo.

Kg. 837,

—

Rhaldometra dendrociita. A, mature segment, X 5<5 ; B, trans-

verse section of mature segment, X 86 ; C, gravid segment, X 39.

(After Woodland, in ' P.«. S.')

as long as broad with the posterior margin expanded. The
genital pores are irregularly alternate and are situated towards
the anterior extremity of the lateral margin of the segment.
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The genital ducts pass between the dorsal and ventral excretory
vessels and ventral to the nerve. The scolex is very short,

broader than the succeeding neck region, and measures about
20 /* in length and 600 to 800 fi in breadth. There is no
rostellum and the head is entirely unarmed ; a neck is absent.

The longitudinal muscles are in two layers of bundles,,

external to which is a very thin layer of transverse fibres.

The ventral excretory vessels are larger than the dorsal and
the former are in communication in the posterior part of the
segment.
Male Genitalia. There from 10 to 12 testes, situated dorsally

in a median group. The cirrus sac is small, measuring 160 {u

in length, and opens anteriorly to the vagina into a small
genital atrium. The vas deferens forms a conspicuous mass of

coils surrounding a large retractor muscle.

Female. Genitalia. The ovary at first is large, sac-shaped and
situated slightly porally ; later on it becomes an ovoid sac with
a limiting wall, and this is the uterus of gravid segments, i. e.,

the ovary becomes transformed into the uterus. At its aporal
extremity there is a spherical vitelline gland which gradually

disintegrates. A shell gland could not be detected. The
vagina is a narrow tube which dilates near the middle of the
segment into a small receptaculum seminis. The paruterine

organ develops from the poral end of the uterus ; it finally

appears as a spherical sac projecting beyond the posterior

border of the segment, and eggs are liberated by the bursting

of this sac. The ripe eggs contain elongated embryos which
measure about 55 fi in length, 9 /x. in breadth, and are pointed
at both ends.

Family VI. MESOCESTOIDIDJE Fuhrmaun, 1907.

Soolex without rostellum or hooks. Suckers unarmed. A
single set of reproductive organs in each segment. Genital

pores on ventral surface of segment, median. Eggs in gravid

segments enclosed in a single thick-walled capsule. Adults in

birds and mammals.
Type-genus :

—

Mesocestoides Vaillant, 1863.

Genus MESOCESTOIDES Vaillant, 1863.

Synonyms :

—

Monodoridittm Walter, 1886.

Ptychophyta Hamann, 1885.

With characters of the family.

Type-species :

—

Mesocestoides ambiguus Vaillant, 1863.
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Key to Species.

Testes extending laterally to excretory vessels . . M. Uneatiu, p. 190.

Testes not extending laterally to excretory

vessels M. mesorchis, p. 192.

(1) Mesocestoides lineatus (Goeze, 1782) liailliet, 1893. (Fig.

3IJ8.)

Synonyms :

—

Tania lineata Gofze, 1782.

Halysis hneata (Hoeze, 1782) Zeder, 1803.

Tania corn's lagopodis liudolphi, 1810.

Teenia pseudoelliptica Baillet, 1868.

Teenia pseudo-cucumerina Baillet, 1803.

Ptychophym lineata (Goeze, 1782) Hainann, 1885.

?Mesocestoides litteratus (Batsch, 1786) Dolley, 1894.

Apparently the species cannot be differentiated from M.
litteratus (Batsch, 1786) Dolley, 1894.

From (1) Felis tigris; Zoological Gardens, Calcutta.

Southwell. (2) Dogs ; Civil Veterinary Department, Lahore,

Punjab.
The worms measure from 30 cm. to 2-5 m. in length and have

a maximum breadth of about 3 mm. The terminal segments
are much longer than broad and frequently measure 5 mm. in

length and about 2 or 3 mm. in breadth. The genital pores

are situated on the ventral surface near the middle. In fresh

specimens the strobila sometimes shows a light reddish

colour along the longitudinal axis. The head measures
about 700 fi in diameter ; there is no rostellum, but in its

place there is a slight terminal depression. The neck is very
short.

Male Genitalia. There are about 50 large testes scattered

throughout the segment and extending laterally to the

longitudinal excretory vessels. From the mid-dorsal line to

the anterior extremity of the segment the vas deferens is thrown
into a number of coils ; anteriorly it turns sharply and runs
to the cirrus sac, which is situated in the anterior part of the
segment. The cirrus sac is very prominent and pyriform

;

the pore lies irregularly a little to the right or a little to the left

of the median line. The cirrus may measure up to 1 mm. in

length and it has a dilated base.

Female Genitalia. The ovary is bilobed and is situated in

the posterior quarter of the segment. The bilobed vitelline

gland lies partly posterior and partly ventral to the ovary.

The vagina does not bear a reoeptaculum seminis. The uterus
consists of an elongated cylindrical sac in the median longitu-

dinal axis of the segment. Its anterior part presents a curve
on one side and in this concavity the cirrus sac always lies.

The posterior part of the uterus dilates and becomes trails-
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formed into an egg-capsule, the remaining part of the uterus

persisting as a cord-like structure. The egg measures from 40
to 60

fj,
in length and about 35 to 43/* in breadth.

(2) Mesocestoides mesorchis Cameron, 1925.

From the Tibetan fox (Vvlpes ferrilatus).

The worms attain a length of 7-5 cm. and a maximum
breadth of 1 mm. The gravid segments assume the form of

cucumber seeds, mature segments are more rectangular, and
the immature segments are broader than long. The margin of

the strobila is smooth. Calcareous corpuscles are abundant,
and, unless the parasite is fixed in an acid medium, they almost
obscure the genital organs in stained segments. The genital

pore is situated on the flat side (ventral), slightly in front of

the middle. The scolex has a diameter of about 500
fj,

and
is unarmed. The suckers have a diameter of 200 \t. ; they are

very muscular and their cuticular lining is thrown into a
large number of minute irregular projections. The muscula-
ture of the suckers is not complete posteriorly. The neck has
a length of about 1 mm.
The musculature consists of a rather thick layer of

longitudinal bundles limited internally by a thin layer of

transverse muscles.

The excretory system consists of two longitudinal vessels on
each side ; the outer vessel is small and disappears in mature
segments, and the inner vessel increases in size, becoming large

and conspicuous ; the latter are in communication with each
other by a large transverse vessel situated near the posterior

margin of each segment.

There are about 50 testes in each segment and they are

confined to the space between the large longitudinal canals ;

in this point the worm differs from M. lineatua. The cirrus

sac is almost spherical and has a diameter of about 150 /x.

Along with the vagina it opens into a flat discoid atrium,

which opens to the exterior by a pore. The cirrus is long and
capable of extending to the margin of the segment.

The ovary is strongly bilobed as in the genus Taenia ; it is

situated posteriorly and lies dorsally to the vitelline gland.

The latter organ is composed of two spherical structures

usually situated near the centre of the ovary. A small shell

gland surrounds the oviduct at the point where it joins the
uterus. The vagina is a very long convoluted tube three

times the length of the segment. The uterus is a thin walled
tube arising at the level of the anterior margin of the ovary

;

it passes lateral to the central vagina and cirrus, runs
anteriorly, where it ends blindly, there being no uterine pore.

A globular paruterine organ develops in gravid segments in
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the posterior third of the uterus, and into this structure the
eggs pass.

The species apparently differs from M. lineatua in that the
testes do not extend laterally to the excretory vessels.

DrrHYBiDiuM Rudolphi, 1819 (Piestocystis Diesing, 1850).

This name is applied to those larval cestodes which possess
a solid body without caudal bladder and which are more or
less elongated. The scolex (which is unarmed) is invaginated
into the body and bears four suckers. They are believed to
be larval forms of species of the genus Mesocestoides.

Meggitt (1927) records the following species from Burma :

(a) DrrHYRiDiUM sp. I. From Bhabdophis stolatus. Com-
mon in the intestinal wall and mesentery, the cysts having a
diameter of from 700 /i to 1-2 mm. The larva, when extended,
measures 2 mm. by 1 mm. and is solid ; it has no distinct head,
no armature, and no invaginations. One extremity bears four
feeble suckera ; the parenchyma contains numerous calcareous
corpuscles.

(b) DrrHYBimuM sp. II. From Dichoceros bicornis. The
cysts occur in the liver, each one having a maximum diameter
of about 3 mm. The larvae are devoid of scolex and armature,
but at one end there is an invagination terminating in four
suckers, whilst at the other end there exists a small pore
leading into small narrow chambers.

(c) DrrHYRiDrcM sp. III. From Ophites jam.

(d) DrrHYRiDruM sp. IV. From Bungarus midticinctua. A
single specimen from the intestinal wall.

(e) DrrffYBiDiCM sp. V. From Oligodon purpurescena.

Family VII. NEMATOMNIID.E Liihe, 1910.

Strobila cylindrical. Scolex unarmed, without rostellum.

External segmentation incomplete, only corresponding with
internal posteriorly. A single set of reproductive organs in

each proglottis. Cirrus and vagina open near one another into

an alternating genital atrium whose marginal position is only

recognizable from the course of the longitudinal nerve and
excretory system. Genital ducts pass dorsally to longitudinal

excretory vessels and nerve. Testes one or two, dorsal.

Ovary and vitelline glands ventral, the latter dorsal to the

former. Uterus breaks down early, the eggs subsequently

becoming enclosed in parutarine capsule s. Adults in amphibia.

Type-genus :

—

Nematotcenia Liihe, 1899.

vol. II. °



194 JIMABILIID.E.

Genus NEMATOTJENIA Liihp, 1899.

Testes two, dorsal. Ovary ventral, slightly poral. Uterus
horse-shoe-shaped, disappearing early ; as a result of the

-development of numerous paruterine organs, the eggs become
enclosed in from 13 to 30 egg-capsules, each containing three

-or four eggs, which are scattered throughout the proglottis.

Adults in amphibia.
Type-species :

—

Nematotcenia dispar (Goeze, 1782).

? Nematotsenia dispar (Goeze, 1782) Liihe, 1899.

Synonym :

—

Tania dispar Goeze, 17B2.

From (1) Bufo melanostictus ; India. Southwell. (2) Bufo
sp. ; Lucknow, India. Southwell.

A few fragments with one damaged scolex were referred by
"Southwell, with considerable hesitation, to the above species.

The largest fragment measured 7 mm. in length, the anterior

-extremity being unsegmented. The worms were circular in

cross-section ; no details of the internal anatomy could be
determined.

Family VIII. AMABILIID.'E Fuhrmann, 1908.

Scolex with armed rostellum, suckers unarmed. Pro-
glottides with lateral appendages. A double or single set of

reproductive organs in each proglottis. Male genital pores
marginal. Vaginal pore absent, replaced by the marginal,
ventral, or dorsal opening—never near the male pore—or by
an accessory canal. Adults in birds.

Type-genus :

—

Amabilia Diamare, 1893.

Genus AMABILIA Diamare, 1893.

Synonj'm :

—

Aphanobothrium Linstow, 1906.

Scolex small, with armed rostellum. A double set of male
reproductive organs in each proglottis. Cirrus armed with
strong spines. Testes numerous, median. Female organs
single in each proglottis, median. Accessory vagina opening
ventrally, communicating (?) with a canal from the excretory
.system. Uterus a cage-like meshwork.

Type-species :

—

Amabilia lamelligera (Owen, 1835).

Amabilia lamelligera (Owen, 1832, ?1835) Diamare, 1893.
(Fig. 339.)

Synonyms -.— Teettia lamelligera Owen, 1832.

Amabilia lameUij/era (Owen, 1832) Diamare, 1893.
Apkanaibatkrium cntenatum Linstow, 1906.
Amabilia cattnala (Linitow, 1H08) Fuhrmann, 1908.

From the flamingo (Phcenicopterus roeeue) ; Weligatta, Ceylon.

?Wflfey.
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The worm attains a length of 14 cm. and a breadth of from
9 to 10 mm. The strobila is attenuated anteriorly and
truncated posteriorly ; it has a thickness of about 4 mm. The
segments are broader than long, those in the middle and pos-

terior part of the body having a length of 1 mm. The
posterior lateral corners are salient. The genital pores are

double and are situated at the extreme anterior corner of the

lateral margin of the segment. Each of the latter contains a
double set of male and a single set of female organs. The
genital pore consists of only the opening of the vas deferens.

There are two accessory vaginae, one opening dorsally and the

other ventrally ; apparently they communicate with a canal
from the excretory system.

The scolex is very small and bears anteriorly a minute
retractile rostellum ; no mention of hooks is made by either

Linstow or Clausen.

Muscular System. This is strongly developed ; the longi-

tudinal muscles consist of two or three layers of bundles, the
internal layer being most pronounced. The transverse muscles
are also well developed, and are situated internally to the

longitudinal muscles.

The ventral excretory vessels are large and thin-walled,

whilst the dorsal ones are small and thick-walled.

Male Genitalia. These are double in each segment. There
are about 200 testes, about half of which are in communication
with the cirrus on one side, the other half being in communica-
tion with the cirrus on the other side of the segment. They
are disposed in several layers dorso-ventrally and develop
rapidly ; they also disappear very suddenly, so that when the
rudiments of the uterus become visible they have entirely

degenerated. The vas deferens runs from the vicinity of the
uterus to the cirrus sac in a straight or slightly undulating
course. The part immediately internal to the cirrus sac is

surrounded by prostatic cells. An external seminal vesicle is

present. Inside the cirrus sac the vas dilates into an internal

seminal vesicle with thick muscular walls, which entirely fills

the sac. The cirrus and the internal seminal vesicle are

surrounded by unicellular ('prostatic) glands. The cirrus is

armed with a large number of closely set spines measuring
10/x, each of which has a broad base ; it is also furnished with
a retractor muscle. The cirrus sac is very muscular and opens
to a genital atrium situated on a large, prominent, conical

papilla. The vas deferens passes between the excretory vessels

and dorsally to the nerve.

Female Genitalia. The ovary is ventral and situated close to
the anterior border of the segment ; it consists of two wings.
It has a transverse diameter of 1-5 mm. and a dorso-ventral
diameter of 11 mm. Each wing consists of a number of
digitiform lobes arranged fan-wise. The vitelline gland lies
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dorsally and posteriorly to the ovary and measures trom 660 to

760 /x transversely and 57 /x. dorso-ventrally. The shell gland
is large and measures 280 /u. in diameter ; it is situated in the
median line between the two lobes of the ovary just anterior

to the vitelline gland. Contrary to what occurs in other
cestodes, the relatively small vagina in this species is stated by
Clausen to open not into the genital atrium, but into a canal
from the excretory system which discharges on the ventral
surface of the segment in the median line. A large reoep-

taculum seminis is present, which also, according to Clausen,
opens into the dorso-ventral canal just dorsal to the vitelline

gland. The uterus is a very curious structure, consisting of a
loose network of canals which at first are very narrow. The
two systems of canals, i. e., uterine and excretory, round
which calcareous corpuscles are particularly numerous, com-
municate with each other by numerous dorso-ventral canals,

each one of which may be bifurcated. The egg has three
membranes, the external one being fusiform, measuring about
140 to 160 fi in length and 32 fi in breadth ; it is prolonged
at each pole into a filament which measures from 27 to 36 /*

in length. The oncosphere measures 50 by 27 /*.

Family IX. UIPLOPOSTHID^E Poche, 1926.

Head with an armed rostellum. Mature segments broader
than long. Musculature well developed. A single or double
set, or a partial duplication of male and female genital organs,
in each segment. Vaginal pore present or absent. Cirrus

very large and armed with spines. Uterus a transverse

sinuous sae. Adults parasitic in birds.

Type-genus :

—

Dipfoposthe. Jacobi, 1896.

Genus DIPL0P0STHE Jacobi, 1896.

Cestodes with short proglottides and an armed rostellum.

Ovary and vitelline gland single, lobed, and situated in the
middle of the segment. Vaginae double, opening one on each
lateral margin of the segment. Uterus simple, forming a
transverse cavity ; testes usually three, rarely more numerous
(seven), occupying, irregularly, the median zone of the segment.
Each testis has several vasa efferentia which anastomose and
form, on each side near the testes and ovary, a seminal vesicle,

which is surrounded by prostatic cells ; it is continued as

the vas deferens, which opens, one on each lateral margin
of the segment, into a strong cirrus pouch which lies dorsally

to the vagina. Cirrus very large and strongly armed. Ripe

eggs with three envelopes.

Type-species :

—

Diploposthe Icevia (Bloch, 1782).
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Diploposthe lavis (Bloch, 1782) Jacobi 1896. (Fig. 340.)

Synonym :

—

Teenia kevis Bloch, 1782.

From (1) Netta rufina ; (2) the tufted duck (Nyroca /wft-

gula)
; (3) the eastern white-eyed duck (Nyroca baeri) ;

Zoological Gardens, Calcutta. Southwell. (4) Nyroca ferina ;

and (5) ? Strepsilas interpres ; Chilka Lake, Orissa, India.

Southwell.

The worm measures up to 50 cm. in length and has a
maximum breadth of from 3 to 9 mm. The segments are

fleshy and broader than long ; the genital pores are double in

each segment. Strobilization begins immediately behind the

head. The small scolex bears 10 hooks, each measuring from
16 to 21 /i in length. The testes are large and few, there

being from three to seven in each segment (usually three)

;

Fig. 340.

—

Diploposthe Isevis. Mature segment, X 52.

(Original.)

from each testis several vasa efferentia arise which anastomose ;

these form two coiled vasa deferentia, one on each side. A
seminal vesicle is present, surrounded by prostatic cells. The
cirrus sac, and especially the cirrus, is very strongly developed ;

the latter is often evaginated ; it is armed with powerful
hooks which measure from 8 to 14 p in length, resembling in

shape those on the head of a Teenia sp. The cirrus sac runs
dorsally to the vagina. The single median ovary is bilobed,

each wing being further divided into small tubules ; the
vitelline gland lies posteriorly to the ovary and resembles it in

shape, but it is much smaller. The uterus is simple and
transversely elongated, bearing large diverticula which extend
dorsally and ventrally into the musculature.

Family X. ACOLEID^E Ransom, 1909.

Scolex generally armed, seldom without rostellum. Suckers
unarmed. Strobila thick, with short segments. Musculature
consists of at least two layers of longitudinal muscles alter-

nating with layers of transverse muscles. A single set, double
set, or partial duplication of reproductive organs in each
segment. Male genital openings marginal. Female genital
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(vaginal) opening lacking. Cirrus always very large and armed
with strong hooks or spines. Eggs with thin transparent-

shells. Adults in birds.

Type-genus :

—

Acoleua Fuhrmann, 1899.

Genus GYROCOELIA Fuhrmann, 1899.

Synonym :

—

Brochocephalus Linstow, 1906.

Rostellum armed with a single row of hooks arranged in a-

zig-zag with eight angles. A single set of reproductive organs
in each proglottis. Male genital pores irregularly alternate.

Cirrus sac passes between the longitudinal excretory vessels

and dorsally to the nerve. Testes usually few. Receptaculum
seminis small. Vagina absent. Uterus ring-like, with numerous
out-pocketings and in gravid proglottides with two openings,

one dorsal and the other ventral. Adults in birds.

Type-species :

—

Gyrocoelia perversa Fuhrmann, 1899.

Gyroccelia paradoxa (Linstow, 1906) Fuhrmann, 1899. (Fig.

341.)

Synonym:

—

Brochocephalus paradoxus Fuhrmann, 1908.

From the lesser sand-plover (Glareola lactea = jEgialitis

mongolica) ; Weligatta, Ceylon. ? Willey.

The worm attains a length of about 8-5 cm. and a breadth

of 3 mm. All the segments are broader than long. The male
genital pores are irregularly alternate and are situated at the
extreme anterior corner of the lateral margin of the segment.
The rostellum measures about 100/* in length and 62/j, in

breadth ; it is armed with a single zig-zag row (thrown into

about eight angles) of hooks, about 78 in all, each of which
measures about 29 /*.

The longitudinal muscles are strongly developed and consist

of two layers of bundles alternating with layers of transverse

muscle-fibres. Apparently there are from 20 to 30 testes

situated dorsally and displaced somewhat aporally by the
enormous cirrus sac. The latter organ is very muscular, and
measures 400 ju. in length and 18/* in breadth, occupying
one-third the transverse diameter of the segment ; it passes

between the longitudinal excretory vessels and dorsally to the
nerve. The cirrus is also enormous, broad, and strongly

armed with spines ; it is as long as half the transverse diameter
of the segment.
The ovary consists of two wings, each of which is somewhat

lobulated ; it occupies the major portion of the segment

;

the vitelline gland is posterior to it and is rather small. The
shell gla&d is a minute globular organ, situated between
the vitelline gland and the ovary. A vagina is absent*
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At first the uterus assumes the form of a tubular ring ; later

on, numerous out-poeketings appear, the oentral area being

filled with spongy tissue from which two short ducts open, one
dorsal and one ventral, each by means of a pore.

r.s

tjn.

Sfg. 841,—Qyrocwlia paradima. A, rostellar hook, magnification unknown.
(Alter Linstow.) ; B, head ; C, horizontal section, showing struc-
ture of cirrus pouch; D, horizontal sections of mature and
gravid segments. Magnification unknown. (After Clausen.)
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Family XI. TETRABOTHRIID.E Linton, 1891.

The systematic position of this family is a matter of some
doubt. Fuhrmann (1907) placed it in the Cyclophyllidea.
Nybelin (1922) considered that it was closely related to the
Abothriinae, and consequently placed it in the Pseudophyllidea.
Poche (1925) agreed with Nybelin, and made the family into a
tribe of the Bothriocephaloidea Diesing, 1850. Baylis (1926)
points out that the genus Dinobothrium Ben., 1889, has
affinities with the family Tetrabothiiidse, and proposed that the
genus should be included in it.

The present writer includes the family in the superfamily
Tsenioidea. Characters :—Scolex unarmed, without rostel-

lum. Suckers usually with an outwardly projecting auricular

appendage on the anterior border. A single set of reproductive
organs in each proglottis. Genital pores unilateral. Cirrus sac
small and nearly spherical, usually united with the genital

atrium by a muscular canal. Vitelline gland anterior to the
ovary. Rudimentary uterine pore present or absent. Eggs
with thin transparent envelopes. Adults in birds and
mammals.

Type-genus :

—

Tetrabothrius Budolphi, 1819.

Genus TETEABOTHRIUS Budolphi, 1819.

Synonyms :

—

Amphopterocott/U Diesing, 1863.
Etttetrabothrium Diesing, 1864.
Protthecocotyle MonticeUi, 1892.
llothridiotccnia Lonnberg, 1896.

Acetabular appendages and muscular atrial canal present

;

genital pore on left side of strobila. Cirrus and genital

atrium without, or with a few, hairs. Adults in birds and
mammals.

Type-species :

—

Tetrabothriiis emmerinus (Abildgaard, 1790).

Tetrabothrius erostris (Ldnnberg, 1889) Fuhrmann, 1899.

Synonyms :

—

Tam'a erottrit Lonnberg, 1889.
Rhynchotania erostris Lonnberg, 1889.

Prosthtcocotyle erostris (Lonnberg, 1889) Fuhrmann,
1899.

From Sterna bergi ; Negombo Lake and Tamblegam, Ceylon.
? Willey.

The worm measures up to 8 cm. in length and has a
maximum breadth of about 3 mm. The scolex measures
about 450 fi in length ; each sucker bears a little lappet. The
inner longitudinal muscles consist of from three to eight bundles.

There are from 30 to 32 testes. The cirrus sac measures
about 60 j* in length ; the genital pores are unilateral and are

situated at the apex of a papilla.
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Family XII. UKECOCESTID^l, nov.

Cestodes in which the sexes are separate, i. e., some strobile

contain only male and others only female organs.

Type-genus :

—

Dicecocestus Fuhrmann, 1900.

Genus DKECOCESTUS Fuhrmann, 1900.

Strobila dioecious. Scolex usually with armed rostellum.

Male with a double set, female with a single set of reproductive

organs, in each proglottis. Vagina irregularly alternate,

reaching almost to the margin of the proglottis. Uterus a
transverse sac with dorsal outgrowths. Adults in birds.

Type-species :

—

Dioecocestus paromai Fuhrmann, 1900.

Dicecocestus nova-guinea Fuhrmann, 1914. (Fig. 342.)

From the little grebe (Podiceps cdbipennis) ; Zoological

Gardens, Calcutta. Southwell.

tm. t-"i.

Fig. 342.

—

Dioecocesivs novee-guinea. A, bead of §, X 24; B, rostellar

book, X 42; C, female genitalia, X80; D, transverse sectionof $,
showing musculature and genitalia, X about 20. (Original.)

Two male worms and one female have been recorded from
the above host. The former had a length of 10 cm., a maximum
breadth of 5 mm., and a thickness of 1 mm. ; the hooks were
missing, and the only trace of genitalia consisted of two cirrus

sacs in each segment, each of which measured 750 /x in length
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and 330 p in breadth ; the cirrus was apparently unarmed.
The female worm measured 17 cm. in length, 6 mm. in breadth,

and had a thickness of 1-6 mm.
All the segments are broader than long, the lateral posterior

margins being salient. The head of the male worm had a
length of 100 /x. and a breadth of 60 /x, whilst the head of the
female worm had a length of 800 fi and a breadth of 900 p.
As will be noted, the male heads are very small and are retrac-

tile within the anterior end of the strobila, which latter

lies behind the head like two shoulders. Twelve hooks were
counted on the female head, each hook having a length of 320 fi

—it is possible that a few were missing ; they resemble those
figured by Luhe for D. aspera (Mehlis), but in the latter species

the hooks measure only from 200 to 218 ft in length and are

14 in number.
The muscular system is well developed ; the longitudinal

muscles consist of two layers of bundles, the outer layer being
almost as large as the inner layer. The circular fibres are in

three layers, one layer external and another layer internal

to the longitudinal muscles. The dorsal excretory vessel is

feebly developed, having a diameter of 25 //, only. The ventral

vessel has a diameter of 90 fi. Externally to the longitudinal

excretory vessels there is a well developed nerve which has a
diameter of 100 fi.

The ovary was not seen in its fully developed condition, but
it is situated in the middle of the medullary parenchyma

;

the vitelline gland is a globular granular organ just posterior

to the ovary. From the pore the vagina pursues an almost
straight course to the middle of the ovary, where it dilates into

a conspicuous receptaculum seminis.

The uterus arises ventrally to the ovary as a transverse tube
which later on fills the entire segment and appears to be
divided up into loculi by ingrowths of septa from the uterine

wall. The egg has a diameter of about 42
fj,
and the oncosphere

25 fi. The hooks in the embryo have a length of 13 ft.

Genera, of uncertain Systematic Position.

Genus I. ECHIN0B0THRIUM Tan Beneden, 1850.

Van Beneden established this genus in 1850, but did not at
that time define its characters. Braun did so, however, in

1900 :
—

" The number of hooks on the head varies according
to the species, and so does the number of hooks in the
longitudinal rows on the neck. In many forms there is, on
the anterior part of the head,, a 'proboscis-like' collar

which bears hooks having bowl-shaped oases. Genital pores

in the middle of the ventral surface or near the posterior

margin. Eggs with or without appendage.
"Type :

—

Echinobothrium typos van Ben., 1850."
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<1) Echinobothrium typus van Ben., 1850. (Fig. 343.)

Synonym:

—

E. boisii Southwell, 1911.

From Stoasodon narinari ; Pearl Banks, Ceylon. Southwell.

Van Beneden's description of the above type-species was
as follows :

—

"First generation a scolex (scolexdide). Second generation

strobiloide :—Body elongate, flattened, ending in a distinot

Fig. 343.— Eckmobothriiim typns. a, entire worm ; b and e, views of the
head. Magnification unknown. (After van Beneden.)

hammer-shaped head bearing twx> rows of hooks ; three rows
of spines on each side of the neck. The cirrus opens on the
median line. length of worm up to 5 or 6 mm. Third
generation (free proglottides)

:

—Body elongated, circular, with no
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other external opening except the opening of the flask-shaped

cirrus. The cirrus is rugose at its base end and, when ejected, is

almost as long as the body ; the proglottid is 1 mm. in length.

Eggs very small and not measuring more than 001 mm. The
hooks on the head are in one row, and their point is slightly

curved inwards ; at its anterior third each hook bears a slight

eminence or tubercle which is easily detached. There are nine
hooks on each side.

" Spines. These are straight and slender, ending in three

apophyses (tubercles) at the proximal end, by means of which
they are fixed to the worm. They are arranged in three
longitudinal rows of twelve tc thirteen spines each.

" Ovary. This is situated at the side and occupies practically

the whole length of the worm ; it looks like a string of beads
and is best seen when ' germs ' are formed but not evacuated."
(It is figured as a U-shaped organ.)

" Vitelline glands. Numerous cells, more or less irregular,

fill the middle of the body." (They are shown laterally, in

front of the ovary, in van Beneden's figure.)
" Testes. In the body one sees an organ, dull in colour, which

presents the form of a coiled -up cord like the testicle of an
insect. It has a definite wall and could be uncoiled."

For a long time van Beneden believed that this cord

terminated at the base of the cirrus, but was never able to
satisfy himself on this point. He regarded this organ as the

testicle or " spermogene," but did not believe that it passed

its products to the exterior.
" There is complete hermaphroditism.
" Affinities. The worm must be placed in the neighbourhood

of the armed Bothriocephalids, but cannot be included in any
of the established gensra."

In 1858 van Beneden defined the characters of the genus
Echinobcthrivm as follows :

—
" A double rostellum with hooks ;

two big, very mobile bothridia, and a spiny neck."

He also added the following description of E. typus :

—

" Length of strobila, 5 to 6 mm. ; length of proglottis,

1 mm.
" Scokx. Head very mobile, flattened. The two bothridia

seem joined together during life. The edges of the bothridia

are denticulated ; the bulb is armed with hooks inside the

head, and extends anteriorly. There is a double rostellum

armed with a double row of hooks. Beneath the bulb lies a
bundle of muscular fibres. The hooks are arranged in a single

row and point posteriorly. There are from nine to sixteen on
each side. They occupy two planes, and are of the same length

and shape, being broader at the base, the point bending slightly

downwards. The longitudinal canals in the head are four in

number. Neck well defined and flattened throughout. On
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each side there are three rows of spines ; these are straight,

pointed, and terminate, at theix base, in three apophyses
(tubercles). There are twelve or thirteen hooks in each row,

pointing posteriorly. Neck as long as the head, but not as

wide. Patches of red pigment occur beneath the spines.
" Strobila. There are from eight to ten segments ; the last

ones are two or three times longer than broad, the first ones

being much broader than long. The penis opens on the same
side in the median line.

" Proglottides. The penis is situated in the posterior third of

the segment and is covered with spines. The testes are placed
anteriorly in the middle of the segment and are made up of

several transparent vesicles which fill the segment. The
spermatic reservoir consists of a twisted canal, placed in the

median line, at the base of the penis ; the ovary consists of two
long caeca situated posteriorly and joined at their base. Eggs
0-01 mm., pointed at one end, flattened and broad at the other.

Shell simple and very thin, without filaments. They accumu-
late in a uterus which fills the whole segment."

Wagener, in 1854, referred to the species E. typus, a worm
which Leuckart and Pagensteoher (1858) considered distinct,

and which Diesing, in 1863, named E. affine.

ECHINOBOTHRIUM BOISI Southwell, 1911.

The author described this worm as follows :
—

" The worm
measured 1 cm. long, but all the ripe proglottides were missing.

The head is 2 mm. long, and consists of an anterior umbrella-
like structure 1-3 mm. broad, bearing numbers of long, pointed,

<jurved, yellow spines, or coronal hooks, clustered at each side.

This is succeeded by a somewhat bulbous neck, devoid of

spines and overhung, and somewhat hidden, by two lappets,

which are united over the bulbous portion along the greater

part of their length. It was not determined whether this

neck was segmented or not. Succeeding the neck, and
commencing immediately at the posterior end of the lappets,

is an armed portion, or ' Kopfstiel,' 1-3 mm. long. This bears

eight longitudinal rows of minute teeth with 24 teeth in each
row. These teeth are apparently triradiate, the paired shorter

processes of each tooth being anterior, and their lateral

terminations being either pointed or knobbed. The point

of juncture of these parts of the teeth is somewhat thickened.

The strobila commences immediately. The segments are first

much broader than long, becoming square, then cylindrical.

The sides and division lines of the segments are perfectly

straight. Our worm had no ripe proglottides, so that no
observations were made on the reproductive anatomy. One
specimen. Portugal Bay. December 18, 1910."
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(2) Echinobothrium afflne Diesing, 1863. (Fig. 344.)

From Carcharias sp. and Rhina halavi ; Negapatam, India.
Pearson.
Worms of this species usually possess three, rarely four,

segments. In every case the last segment was longer than
the rest of the worm.

Fi*. 344. -Echinobothrium affine.

(After Southwell.)
Head, x 340.

The 'Kopfstiel' bears eight longitudinal rows of hooks,
•each hook with three roots ; the number of hooks in each row
varies from twelve to fourteen, the usual number being twelve.

The hooks decrease in size and length posteriorly, the anterior

.hooks being stout and measuring 66> in length, whilst the
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posterior hooks are very slender and measure only 35/* in

length.

On each side of the head there is a group of about eleven

large hooks, the central hooks being slightly the largest and
measuring 75/t. On each side of each group of large hooks
there are three or four minute hooks varying in size from 8
to 13/*.

(3) Echinobothrium rMnoptera Shipley & Hornell, 1906.

From RMnoptera javanica ; Pearl Banks, Ceylon. Hornell
" Along with the Eniochobothrium gracile a few specimens of

a curious Cestode which we place with the genus Echinobothrium
were found. The specimens measured about 3 mm. in length,

the head slightly over 0-2 mm. As a rule in the genus
Echinobothrium the head is succeeded by a portion called the •

' Kopfstiel ' by German writers. This bears eight rows of very
characteristically shaped spines. In our specimen, however,
the head is borne by a long ' neck,' devoid of spines. This
' neck ' is 0-3 mm. in length, and in the fresh condition it

seemed strobilized, but in the stained and mounted prepara-

tions this seems not to be so much a real strobilization as a
more or less wrinkling of the cuticle. Unfortunately, the

number of specimens was so small that we could not settle this

point by an appeal to the knife.
" The ' neck ' is followed by an armed region 0-2 mm. long.

This has eight longitudinal rows of characteristic Echinobothrium
teeth, with their basal process, their long, fine point, and the

two side rods at right angles to the rest. The number of

teeth in each row was either twelve or thirteen. The armed
region was greater in circumference than the neck. Behind,
the body soon broke up into proglottides, and of these, seven
or eight could be recognised as distinct. They increase very
rapidly in size, and in our mounted specimen the seventh
proglottis is 0-75 mm. in length and 0-2 mm. in breadth, and
occupies a bulk of about one-half to one-third the rest of the

body. The only internal organs visible are the testes,

arranged much as those of E. musteli as figured by Pintner,

the cirrus bulb and the cirrus. When the latter was exserted

it was seen to bear very numerous minute recurved hooks.

The two points in which this Cestode differs from the other

members of the genus, e. g., E. affine, E. typus, E. brachyaoma,

and E. musteli, are the complete absence of any spines on the

head and the presence of the naked region or ' neck ' between
the head and the armed region of the body. On the other
hand the shape of the head with its four [sic] projecting lappets

and its intervening spoon-like depressions, the armed regioa,

the shape of the teeth, the number of the rows of teeth, the
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number of the proglottides, the arrangement of the testes, all

resemble what we know of the genus, and justify us in including
this amongst the species of Echinbothrium."
The species differs from all other species in the genus in

having an elongated unarmed portion of the worm situated
between the head and the " Kopfstiel." The absence of hooks
from the head is probably due to their having been lost.

(4) Echinobothrium longicolle Southwell, 1925. (Figs. 345,
346, & 347.)

From Dasybalu8 kuMi ; Pearl Banks, Ceylon. Southwell.
The preserved worms measure from 2 to 3 cm. in length

and are composed of about fifty segments. The genital pores
are situated on the ventral surface in the posterior third of
the segment.

Head. The head measures about 1- 1 mm. in length and 900 /i

in breadth ; it is made up of two rounded or slightly elongated
bothridia surrounding a central portion ; no hairs were seen
on the bothridia. Anteriorly the head terminates in a
muscular disc formed by the fusion of the two bothridia and
the central portion. This muscular extremity bears two
separate crowns of hooks, one on each side ; by means of
powerful longitudinal and circular muscles the central area,

of the terminal part of the head can be retracted, and when
retracted a deep fossa is produced, at the mouth of which
the two crowns of hooks come to be situated. Each crown
contains about twenty hooks, and each hook has a length of

about 90 /*. Spines similar to those on the collar of E. mustdi
were definitely absent. Immediately posterior to the two
bothridia the " Kopfstiel " begins, and this structure is

characteristic of the species ; it measures about 5 mm. in

length and is armed with an enormous number of hooks

;

there are about 180 hooks in each antero-posterior row, and
eight hooks in each transverse row. These hooks are curved
and have a length of about 35 /x ; they arise from an
irregularly shaped base ; the point on one hook overlaps the
base of the next posterior hook. Posteriorly to the "Kopfstiel

"

there is a short neck, measuring about 0-4 mm. in length.

No details regarding the muscular, excretory, and nervous
systems are available, but a pair of excretory vessels were
clearly seen in whole mounts, running along each lateral

margin of the worm.
Male Genitalia. When immature the testes are situated in

the median field, but when fully developed they occupy the

entire anterior two-thirds of the segment ; each testis has

a diameter of about 120 by 90 /x when fully mature ; the
number of testes varies from twenty-six to thirty. The cirrus

pouch is pyriform and opens on the ventral surface ; the vas

deferens is a long tube, bent upon itself but not coiled.
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Female Genitalia. The ovary is situated quite posteriorly

and is bilobed ; each lobe consists of a few club-shaped acini

radiating outwards, fanwise. The vagina apparently follows

Fig. 345.

Fig. 346.

Mehindbothrium longicolle.

Jig. 845.—Neck-hooka, X 500. (After Southwell.)

Fig. 346.—Transverse section of mature segment, X 69. (After Southwell.)

Fig. 847.—Mature segment, X 113. (After Southwell.)

•& straight course from the ovary to the genital pore where it

opens posteriorly to the cirrus pouch ; shell gland small or
Absent. The vitelline glands are rather inconspicuous ; they
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are paired and are situated laterally. The uterus consists of

a tube running along the median antero-posterior axis ; the
oviduct opens at its posterior extremity. In the last segments
the uterus usually contains eggs ; the majority of these are

globular, but sometimes they are elongated, and bluntly pointed
at one extremity. The eggs are separate and not in dusters.

This species is different from all other species in the genus in

having the " Kopfstiel " armed with hooks, of which there

are about 180 in each antero-posterior row, and eight in each
transverse row.

Genus II. PILLERSIA Southwell, 1927.

The head is unarmed and is composed of two undivided
bothridia. One surface of each bothridium is puckered and
thrown into folds, resembling in this respect certain species

of the genus Phyttobothrium. Accessory suckers are absent.

Parasites in sharks and rays.

Type-species :

—

Pillersia oweni Southwell, 1927.

Fig. 348.

—

Pillersia oweni. Head, x about 60.

(After Southwell.)

Pillersia oweni Southwell, 19*7. (Fig. 348.)

From Urogymnua aaperrimua ; Pearl Banks, Ceylon.

Southwell.

The longest specimen measures 1-8 cm. in length, 150 /* in

breadth, and consists of a neck bearing at its anterior extremity

two bothridia, each of which measures 800 ft in length,
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The bothridia extend laterally at an angle to the neck ; their

posterior surfaces are smooth, but their margins and anterior

surfaces are puckered and folded very much as are those of

PhyUobothrium foliatum. Accessory suckers are absent.

The neok is very long, measuring up to 1-8 cm. No
segments were obtained and consequently a description of the

genital organs is not possible. The species is easy to identify

on account of the head bearing only two bothridia.

Genus III. DISCOCEPHALUM: Linton, 1890.

" Body articulate, taeniaeform. Head composed of two
parts. The anterior part a muscular disk which is entire, or
notched at the edge. The posterior part (neck) short, globose,

with an inflated or corrugated surface. Neck (unsegmented
part of body) much narrower than head, continuous with body.
No supplemental disks. Genital apertures marginal.

" Type species :

—

Discocephalum pileatum, from Carcharias

obscurus." (Linton.)

Linton stated that this genus, together with the genera
Tylocephahim and Lecanicephalum, should be placed in a new
family, for which he suggested the name Gamobothriidse.

(1) Discocephalum pileatum Linton, ]890. (Pig. 349.)

From Carcharias gangeticus ; Pusser River, Khulna, Bengal,
India. Southwell.

" Head, a transversely flattened apical disk, entire, or with
a single lateral notch, followed by a much smaller, globular,

inflated, cervical mass, with botryoidal or corrugated surface,

yellowish in colour, and separated from the apical disk by a
narrow, orange-coloured band ; unsegmented part of body
narrower than head, merging into segmented body. Anterior
segments very short, much crowded ; subsequent segments
longer than broad ; mature segments irregularly squarish,

very changeable in living specimen. Strobile flat, increasing

in breadth uniformly to the beginning of mature segments,
beyond which point it is somewhat narrower.

" Genital apertures marginal a little in front of middle,
male and female approximate. Cirrus long and slender,

vagina opening in front of cirrus. Length (maximum),
530 mm. ; diameter of anterior disk 3 to 5 mm. ; greatest

breadth of body 3 to 5 mm. Habitat :

—

Carcharias obscurus,

spiral valve. Wood's Hole, Massachusetts, July 19, 1886.
One adult, three young." (Linton.)

Linton differentiated two varieties, one having the apical

disc entire and the other having a profound lateral notch in

the apical disc. . The measurements in millimetres of the
single adult specimen were as follows :—Length, 530

;
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marginal diameter of disc, 3-5 ; lateral diameter of disc, 3 ;

thickness of disc, 1-25 ; diameter of cervical mass, 2

;

breadth of unsegmented part of body, 1-12
; greatest breadth

of body, 115 mm. from head, 5 ; length of segments, 115 mm.
from head, 1 ; length of posterior segments, 2-45 ; breadth
of posterior segments, 3-25 ; longer diameter of ova, 0-11

;

shorter diameter of ova, 0-08.

Male Genitalia. The testes are arranged in racemose clusters
on branches which are transverse to the axis of the segment

;

the clusters are granular and measure from 700 to 860 /u. in
diameter. The cirrus pouch is oblong when the cirrus is

retracted, and it measures about 280 n in diameter and 600 fi

Fig. 349.

—

Dwcocephalum pileatum. 1 and 2, head, showing variations in

appearance, X 9 ; 3, horizontal section of mature segment

—

a, ovary ; b, uterine cavities with clusters of eggs ; b 1
, uterine

cavities devoid of eggs ; c, vagina ; d, base of invaginated

cirrus ; /, testes. X about 8. (After Linton.)

in length. The cirrus is very long, slender, and unarmed.

Outside the pouch the vas deferens is voluminous and coiled,

some of the coils having a diameter of 140/*.

Female Genitalia. The ovary lies posteriorly and is bilobed.

From the pore the vagina runs in front of the cirrus pouch ;

it then turns abruptly and runs backwards to the ovary.

The shell gland lies between the two lobes of the ovary ; it

has a diameter of about 90 /*, and is, in fact, a olosely coiled

tube. The vitelline glands are condensed into a single mass

and are apparently situated posteriorly. Linton states that

posteriorly the shell gland " oonneots with an irregular mass
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which J take to be the vitelline gland. This, when magnified

. appeared as an irregular, slightly striated, glandular organ
which was sharply differentiated from the surrounding parte

and measured 0-2 mm. in length and 0-24 mm. in breadth.
'

Linton was unable to differentiate the outlines of the uterus,

but he noted that in mature segments there was a longitudinal

dehisoent opening along the median line.

The eggs are oval, brown in colour, and measure 80 by
110 fi.

The worm is peculiar in having a single vitelline gland, which
is situated posteriorly to the ovary. In this respect it resembles
Tylocephalwm uarnak.

Genus IV. DIAG0NOBOTHRIUM Shipley & Hornell, 1906.

Head 2-3 mm. in length, about 1 mm. in breadth. There
is a large terminal muscular sucker, and two ear-like bothridia,

Fig. 350.

—

Diagonobothrium atymmetrum. Head, X 30,

(After Shipley and Hornell.)

which run down right and left of the head. One edge of each
of these bothridia runs forward obliquely, and loses itself in the
crinkled membrane which surrounds the terminal sucker.

There is only one edge on each side thus prolonged, and the
two prolongations cross one another at about a right angle.

The head is thus asymmetrical. The neck is long and shows
hardly any structure.

Type-species :

—

Diagonobothrium aeymmetrum Shipley $
Mm&, 1906.
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Diagonobothrium asymmetrum Shipley & Hornell, 1906.

(Fig. 350.)

From MiomylcBus maculatus ; Pearl Banks, Ceylon. Hornell.

This species was described from a single specimen, of whioh
only the head and neck were obtained. The head consists ofa
large terminal sucker and of two lateral, hollow, asymmetrical
bothridia. The neck is long. The authors state that " one
could not put from one's mind that it (i. e., the head) might be

an abnormity, especially as only one species was taken and
that without any proglottis."

Worms of tjncebtain Identity.

(1) Cestoda sp. Southwell, 1922.

From Loris gracilis ; Zoological Gardens, Calcutta.

Southwell.

About ten segments of a worm were obtained from the

above host ; each segment is much broader than long, the

maximum breadth being about 2 mm. The genital pores

are irregularly alternate. The ovary is central, anterior, and
fan-shaped, the testes being posterior and extending across the

segment. The cirrus is unarmed. The eggs are round and
measure 35 /* ; they are not in capsules. They have a double

covering and contain a hexacanth embryo, but no pyriform
apparatus. Owing to lack of material and absence of a head,

it is impossible to say to which genus the specimens belong.

(2) Cestoda sp. Southwell, 1922.

From Sterna fluviatilus; Zoological Gardens, Calcutta.

Southwell.

Fragments of a tapeworm which it was impossible to relegate

to any particular genus have been recorded from the above
host.

(3) Cestoda sp. Meggitt, 1926.

From Corvus splendens insolena ; Rangoon. Meggitt.

Meggitt records an unidentified larval form from the above
host.

(4) Moghe (1926) recorded undetermined species of cestodes
from (1) the hawk cuckoo, (2) the argus pheasant, (3) the

peaoook pheasant (two species), and (4) also tapeworm cysts

from the mesentery of a rat snake.

(5) Cystioeroi have been recorded by Shipley (1903) from
Cervua axis in Ceylon, but the species is unknown.
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CLASSIFIED LIST OF CESTODES FROM
INDIA WITH THEIR HOSTS.

Order I. CESTODARIA Monticelli. 1892.

Family I. C a k t o p h t l l 3:1 v x Leuckart

(quoted by Claus, I880).

Genus CARVOFHVLr.^us Mueller, 1787.

Parasite. Host.

Caryophyllceus indicus Moghe, 1925 . . Clarias batrachus.

Family II. AmphiliniDjE Claus, 1889.

Genus Amphilina Wagener, 1858.

1. Amphilina magna Southwell, 1915. Diagramma crassispinum.

2. Amphilina paragonopora Wood- Macrones aor, M. seenghala, Bagarius
land, 1921. yarrelli (—Pimehdus bagarius).

Order II. EUCESTODA, nov.

Superfamily I. DIBOTHEIOCEPHALOIDEA Stiles, 1906.

Family 1. Dibotehiocephaiidj; Liihe, 1899.

Subfamily 1. Bmormuocm 'haux^: Liihe, 1899.

Genus I. Dibothbiocephaliis Liihe, 1899.

1. Dibothriocephalus felts (Creplin, Felis tigris, F. pardus.

1825).

2. Dibothriocephalus reptans (Diesing, Tropidonolus sp.

1850).

3. Dibothriocephalus ranarum (Gas- Sana tigrina (larval forms).

taldi, 1854).

4. Dibothriocephalus sp. Moghe, 1926. Felis bengalensis.

5. Dibothriocephalus sp. Southwell, Black leopard (1 Felis melas).

1922.

6. Dibothriocephalus sp. Southwell, Paradoxunts grayi.

1922.

Genus 11. Bothbiditm Blainville, 1824.

1. Bothridium pithonis Blainville, Python reticularis, P. molurut, Felis

1824. tigris (probably an accidental host).

2. Bothridium sp. Moghe, 1920 Bock snake (Python sp.).
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Genus III. Dtjthieebia Perrier, 1873.

Parasite. Host.

Duthiersiafimbriate (Diesing, 1860) . . Varanus bengalensis, V. exacanthe-

maticus, V. sp.

Group SPARGANUM Diesing, 1855.

Sparganum sp. 1 Meggitt, 1924 .... Herpestes albopunctatus (? auropunct-

atus), Dichoceros bicomis.

Subfamily 2. Ligvlin^h Monticelli & Crety, 1891.

Genus Liaui/A Bloch, 1782.

Ligulaintestinalis (LmneeuB, 1758) .. Larval forms from Labeo calbasu,

L. rohita, Nemachilus rupicola.

Ligula sp. Moghe, 1926 Baabora daniconiu*.

Family II. TkijenofhokiDjE Nybelin, 1920.

Genus Ancistkocephalus Liihe, 1899.

Ancistrocephalus sp. Southwell, 1913. Ophiocephalus striaius, Labeo rohita.

Family III. Ptxchoboiheiidjj Liihe, 1902.

Genus Bothmocephalus Eudolphi, 1808.

Bothriocephalus pycnomerus Wood- Ophiocephalus marulius.

land, 1924.

Bothriocephalus histiophorus Shipley, Histiophorus sp.

1901.

Superfainily II. TETRAKHYNCHOIDEA, nov.

Family Thibikhtkchib^ Cobbold, 1864.

Genus I. Tetbahhynchvs Rudolphi, 1809.

(a) Adult worms.

Tetrarhynchus periderceus Shipley & Carcharias gangeUcus, Oinglymostoma
Hornell, 1906. concolor. Larvee in Batistes stel-

latus, B. mitis.

Tetrarhynchus equidentatus Shipley & Dasybatus tvalga.

Hornell, 1906.

Tetrarhynchus herdmani Shipley & Dasybatus tvalga, Bhynchobatus djid-

Hornell, 1906. densis.

Tetrarhynchus shipleyi Southwell, Oinglymostoma concolor.

1929.

Tetrarhynchus ceylonicus Southwell, Oinglymostoma concolor.

1929.

Tetrarhynchus matheri Southwell, Oingtymostoma concolor. Larvee in

1929. Batistes sp.
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(6) Larval forms.

Parasite. Host.

Tetrarhynchus balistidis Shipley & Batistes mitia, B. stellatus.

Hornell, 1904.

Tetrarhynchus pearsoni Southwell, Cybium guttatum.

1929.

Tetrarhynchus sp. Shipley & Hornell, Balistes milis.

1906.

Species inquirenda.

Tetrarhynchus minimus Linstow,1904. Tceniura melanospila.

Genus H. Tentaculaiua Bosc, 1797.

(a) Adult worms.

Tentacularia minuta (van Ben., 1858). Carcharias sp., Bhina halavi.

Tentacularialongispina (Lin.ton.,1690). Dasybatus walga.

Tentacularia macrocephala (Shipley & Dasybatus walga, D. kuhli, Bhyncho-
Hornell, 1906). batue djiddensis.

Tentacularia macropora (Shipley & Dasybatus uarnak, Stegostoma tigri-

Hornell, 1906). num., Oaleocerdo arcticus, Dasybatus
sp.

Tentacularia adobatidis (Shipley & Stoasodon narinari.

Hornell, 1906).

Tentacularia rhynchobatidis (Shipley Bhynchobatus djiddensis. Larvae in

& Hornell, 1906). Balistes stellatus.

Tentacularia gangeticus (Shipley & Carcharias gangeticus.

Hornell, 1906).

Tentacularia carcharidis (Shipley & Carcharias melanopterus.

Hornell, 1906).

Tentacularia leucomelana (Shipley & Dasybatus sephen, D. kuhli, Bhyn-
Hornell, 1906). chobatus djiddensis.

Tentacularia binunca (Linton, 1909). Dasybatus sp., ? walga.

Tentacularia spinulifera (Southwell, Bhynchobatus djiddensis.

1911).

Tentacularia rossi (Southwell, 1912) . Dasybatus kuhli, D. walga, Bhyncho-
batus djiddensis, Stoasodon
narinari.

Tentacularia ilisha (Southwell & Carcharias gangeticus. Larvn in
Prashad, 1918). Clupea ilisha.

Tentacularia johnstonei Southwell, Dasybatus sephen.
1929.

Tentacularia michice Southwell, 1929. Mynchobatws djiddensis, D. sephen,

D. kuhli.

Tentacularia obesa Southwell, 1929 .

.

Dasybatus sephen.
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(6) Larval forms.

Parasite. Host.

Tentacularia pinnce (Shipley & Balistes stellatus, B. miiis, Pinna sp.

Hornell, 1904).

Tentacularia spiracornuta (Linton, Caranx sp., Thynnus sp.

1907)

Tentacularia macfiei Southwell, 1929. Cybium guttatum, Gossyphus axillaris,

Trickiurus savala, Chorinemus ly-

son, C. toloo, Lutjanus argenti-

maculatus, L. gibbus, Batistes

stellatus, B. mitis, B. sp., Serranus
undulosus, Psettodes erumei.

Tentacularia piUersi Southwell, 1929. Gossyphus axillaris, Lutjanus argenti-

maculatus, Drepane punctata, Dia-
gramrna sp., Serranus undulosus.

Species inquirendae.

Tentacularia rubromaculata (Diesing, Dasybatus walga.

1863).

Tentacularia unionifaetor (Shipley & Bhinoptera javanica, Dasybatus sp.,

Hornell, 1904). Qinglymostoma concolor. Larva
in the pearl oyster (Margaritifera
vulgaris).

Genus III. Gymnobhtnchus Kudolphi, 1819.
«

Oymnorhynchus gigas (Cuvier, 1817). Dasybatus walga. Larvse in Hemi-
galeus balfouri, Pristis cuspidatus,

Cybium guttatum, Chorinemus toloo,

Arius gagora, Chirocentrus dorab,

Trickiurus savala, Serranus sp.,

Balistes sp., Lutjanus sp., Clupea
ilisha, Harpodon nehereus.

Oymnorhynchus malleus (Linton, Pteroplatea micrura, Dasybatus kuhli.

1924).

Genus IV. Oiobothbhjm Linton, 1890.

'
(a) Adult worms.

Otobothrium linstowi (Southwell, Pristis cuspidatus, Rhynchobatus djid-

1912). densis.

(b) Larval forms.

Otobothrium dipsacum Linton, 1897.. LHagramma crassispimim, Balistes

mitis, Lethrinus ornatus, Lutjanus
dodecacanthus, Serranus undulosus.

Otobothrium baUi Southwell, 1929 . . Cybium guttatum, Lethrinus omatusr
Batistes eteUatus, Aprion pristi-

poma.



'220 INDIAN CESTODE8

Larval forms of uncertain generic position.

Parasite. Host.

-Tetrarhynchus sp. I. Shipley & Cybium guttatum.

Homell, 1906.

Tetrarhynchus sp. II. Shipley & Cybium guttatum.

Hornell, 1906.

Tetrarhynchus sp. III. Shipley &, Chirocentrus dorab, Lutjanus annu-
Hornell, 1906. laris, Diagramma sp., Sphyrama

commersoni.

Tetrarhynchus sp. IV. Meggitt, 1927. Hurria rhynchops (snake).

Plerocercoid larva (Southwell & Clupea ilisha.

Prashad. 1918).

Plerocercoid larva Southwell, 1921 .. Acrornitus rabanchatu (jellyfish).

Superfainily III. PHYLLOBOTHKIOIDEA, nov.

Family I. PhylloboiiibiiDjE Braun, 1900.

Genus I. Phyllobothrii'm van Ben., 1850.

1. Phyllobolhrium lactuca van Ben., Dasybaius kuhli, D. walga, Qaleo-

1850. cerdo arcticus.

2. Phyllobothrium giganteum van Dasybaius walga.

Ben., 1858.

3. Phyllobothrium variabile (Linton, Dasybaius kuhli, D. walga.

1889).

4. Phyllobothrium foliatum Linton, Bhynchobatus djiddensis.

1890.

5. Phyllobothrium minutum Shipley Carcharias mdanopterus.
& Hornell, 1906.

-6. Phyllobothrium panjadi (Shipley JStomylcew maculatus, Stoasodon

& Hornell, 1906). narinari.

7. Phyllobothrium lintoni (South- Bhynchobatus djiddensis, Urogymnus
well, 1912). asperrimus.

8. Phyllobothrium floriforme (South- Carcharias bleekeri, C. sp.

well, 1912).

9. Phyllobothrium tumidum Linton, Hemigaleus balfouri.

1922.

10. Phylloboihrium dagnalli South- Ehina ancylostoma, Chiloecyllium in-

well, 1927. dicum, Oaleocerdo arcticus.

11. Phyllobothrium microsomum GUnglymostoma concolor.

Southwell & Hilmy, 1929.

12. Phyllobothrium jrociZe Wedl.,1855. Dasybaius sp.

Species inquirendse.

1. Phyllobothrium pammicrum Ship- Carcharias mdanopterus.
ley & Hornell, 1906.

2. Phyllobothrium blakei Shipley & Dasybaius kuhli.

Hornell, 1906.
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Genus II. Echeneibothiuitm: van Ben., 1850.

Parasite. Host.

1. Echeneibothrium minimum van Dasybatus walga, D. kuhli, Rhino-
Ben., 1850. ptera javanica, Carcharias sp.

2. Echeneibothrium tumidulum (Bud., Dasybatus walga.

1819) van Ben., 1850.

3. Echeneibothrium flexile (Linton, Dasybatus walga, D. uarnak.
1890).

4. Echeneibothrium cancellatum (Lin- Ehinoptera javanica.

ton, 1890):

5. Echeneibothrium trifidum Shipley Dasybatus walga.

& Hornell, 1906.

Species inquirenda.

EcJteneibothrium simplex Shipley & Dasybatus walga.
Hornell, 1906.

Genus III. Myzophyllobothbifm Shipley & Hornell, 1906.

Myzophyllobothrium rubrum Shipley & Stoasodon narinari, JStomylosus macu-
Hornell, 1906. lotus.

Genus IV. Cabpobothbitjm Shipley & Hornell, 1906.

Carpobothrium chiloscyUii Shipley & Chiloscyllium indicum, Rhynchobatus-

Homell, 1906. djiddensis, Urogymnus asperrirnus.

Genus V. Pithophorits Southwell, 1925.

Pithophorus tetraglobus (Southwell, Rhynchobatus djiddensis.

1911).

Family II. Onchobothbiid.e Braun, 1900.

Genus I. Okchobothbittm (Rud., 1819) Blainville, 1828.

Onckobothrium farmeri (Southwell, Dasybatus kuhli.

1911).

Genus II. Acanthobothbium van Ben., 1850.

1. Acanthoboihrium coronatum (Bud., Dasybatus kuhli, Carcharias sp.,.

1819) van Ben., 1850. Urogymnus asperrirnus.

2. Acanthoboihrium uncinatum (Bud., Dasybatus kuhli, D. walga.

1819) van Ben,, 1850.

3. Acanthoboihrium dujardini van Dasybatus walga, D. sephen.

Ben., 1850.

4. Acanthoboihrium herdmani South- Dasybatus kuhli.

well, 1912.

5. Acanthoboihrium ijimai Yoshida, Narcine timlei, Chiloscyllium sp.

1917.

6. Acanthoboihrium macracanthum Urogymnus sp., ? asperrirnus.

Southwell, 1025.
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Genus III. Caluobothbium van Ben., 1850.

Parasite. Host.

1. Calliobothrium verticillatum (Bud., Carcharias sp.

1819) van Ben., 1850.

2. Calliobothrium eschrichti (van Ben., Dasybatus sephen.

1850).

Genus IV. UncibilocuiiAbis Southwell, 1925.

1. Uncibilocularis trygonia (Shipley Dasybatus sephen, D. walga.

& Horncll, 1906). .

2. Uncibilocularis mandleyi South- Hemigaleus balfouri.

well, 1927.

Genus V. Spmuloculus Southwell, 1925.

SpinilocvXus maventi* Chiloscyllum indicum.

Genus VI. Pii.vrrBOTHRiuM Linton, 1890.

Platybothrium cervinum Linton, 1890. Qaleocerdo arcticus.

Genus VII. Pedibothbium Linton, 1909.

1. Pedibothrium globicephalum Pristis cuspidatus.

Linton, 1909.

2. Pedibothrium longispine Linton, Chihscyllium indicum, Qaleocerdo

1909. arcticus, Rhina ancylostoma.

3. Pedibothrium hutsoni (Southwell, Qinglymostoma concolor, Qaleocerdo

1911). arcticus, Rhina ancylostoma.

Genus VIII. Yoekebia Southwell, 1927.

Yorkeria parva Southwell, 1927 .... Chihscyllium indicum.

Genus IX. Thysanocephalum Linton, 1889.

Thysarwcephalum crispum (Linton, Stoasodon narinari.

1889).

Larval forms.

Soolex pleuronectis Mueller, 1788 . . Sardinella longiceps.

Superfamily IV. LECANIOEPHALOIDEA, nov.

Family I. Lecaniciphaliij Braun, 1900.

Genus I. Lecamcephaitjm Linton, 1890.

Lecanicephalum peUatum Linton, Pristis cuspidatus, Dasybatus kuhli,

1890. Pteroplatea micrura.

Genus II. Cephaxobothbitjm Shipley & Hornell, 1906.

1. Cephatobothrium cctobatidis Shipley Stoasodon narinari, Pteroplatea mic-
& Hornell, 1906. rant, Dasybatus kuhli.

2. Cephatobothrium abruptum South- Dasybatus kuhli, Pteroplatea mic-
well, 1911. rura.

8. Cephalobothrium variabile South- Pristis cuspidatus, Dasybatuehuhli.
well, 1911.
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Genus III. Tylocephalum Linton, 1890.

Parasite. Host.

1. Tylocephalum trygonis Shipley & Dasybatus walga, D. sp., ? Icuhli.

Hornell. 1905).

2. Tylocephalum dierama Shipley & Daiybatus kuhli, Rhynchobalus
Horaell, 1906. djiddensis, Bhinoptera javanica,

Margaritifera vulgaris (pearl

oyster).

3. Tylocephalum translucens (Shipley Stoasodon narinari.

& HomeU, 1906).

4. Tylocephalum uarnak Shipley & Dasybatus kuftii, D. walga,
' Homell, 1906. D. uarnak.

5. Tylocephalum minutum Southwell, Urogymnus sp., ? asperrimus.
1925.

6. Tylocephalum yorhei Southwell, Stoasodon narinari.

1925.

Species inquirendse.

7. Tylocephalum cetobatidis (Shipley & Dasybatus walga, Stoasodon nari-

HorneH, 1905) Shipley & Hor- nari.

nell, 1906.

8. Tylocephalum minus Jameson, Margaritifera vulgaris (pearl oyster).

1912.

Genus IV. Adelobothettxm Shipley, 1900.

Adelobothrium cetobatidis Shipley, Rhynchobatus djiddensis.

1900.

Genus V. Balakobothkitjm Hornoll, 1912.

1. Balanobothrium tenax Hornell, Dasybatus walga, Stegostoma ligri-

1912. num.

2. Balanobothrium parvum Southwell, Dasybatus sp., Galeocerdo arcticus.

1925.

Genus VI. Polypocephalus Braun, 1878.

1. Polypocepkalus raiiatus Braun, Dasybatus uarnak, D. sephen, D.
1878. kuhli.

2. Polypocepkalus pulcher (Shipley & Dasybatus sephen.

Hornell, 1906).

Genus VII. Calycobotheittm Southwell, 1911.

Calycobothrium typicum (Southwell, Stoasodon narinari.
' mi).

Genus VIII. Staueobothbium Shipley & Hornell, 1905.

Staurobothrum cetobatidis Shipley & Stoasodon narinari.

Hornell, 1906.
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Genera of uncertain systematic position, but possibly

belonging to the family Lecanicephalidse.

Genus I. ENiocHOBOTHtttUM Shipley & Hornell, 1906.

Parasite. Host.

Eniochobothrium qracile Shipley & Rhinoptera javanica.

Hornell, 1906.

Genus II. Discobothriitm: van Ben., 1870.

Discobothrium cobraforme (Shipley & Stoasodon narinari.

Hornell, 1906).

Superfamily V. PROTEOCEPHALOIDEA, nov.

Family Pboteocephaiidje La Rue, 1911.

Genus I. Pboteocephalus Weinland, 1858.

1. Proteocephalus shipleyi (Linstow, Varanus (Hydrosaurus) salvator.

1903).

2. Proteocephalus punicus (Cholod., Paradoxurus hermaphroditus

1908) Hall, 1910. (Malayan palm-civet).

3. Proteocephalus naive (Beddard, Naia tripudians.

1913).

4. Proteocephalus monnigi (Fuhr- Unidentified snake.

mann, 1924).

5. Proteocephalus beddardi Wood- Varanus bengalensis.

land, 1925.

6. Proteocephalus tigrinus Woodland, Rana tigrina.

1925.

7. Proteocephalus ritce Verma, 1926 . Rita rita.

8. Proteocephalus woodlandi Moghe, Calotes versicolor.

1926.

9. Proteocephalus fima (Meggitt, Rhabdophis stolatus.

1927).

10. Proteocephalus flxus (Meggitt, Rhabdophis stolatus.

1927).

11. Proteocephalus vitellaris Verma, Bagarius yarrelli (=Pimelodw
1928. bagarius).

Species of uncertain identity.

Proteocephalus Bp. Southwell, 1922 .. Bungarus cceruleus.

Proteocephalus sp. Meggitt, 1926 .

.

Bungarus fasciatus.

Proteocephalus sp. Meggitt, 1927 .

.

Oligodon purpurescens.

Genus II. Gangesia Woodland, 1923.

1. Oangesia bengalenais (Southwell, Ophiocephalus striatus, Labeo rohitar
1913). Wattago attu.

2. Oangesia macrones Woodland, Macrones seenghala.

1924.

3. Oangesia paeudeutropii Verma, Psevdeutropius garua (=8ilurus
1928. "* garua).
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Superfamily VI. TiENTOIDEA. Zwieke, 1841.

Family I. T-Eniidjb Ludwig, 1886.

Genus Tjekia. Linnaeus, 1758.

Parasite. Host.

1. Taenia solium Linnaeus, 1858.. .. Adult: man. Larva (Cystioerous
cellulosce) : pig and man.

2. Ttsnia saginata Gosze, 1782 Adult: man. Larva (Cystioerous.

bovis) : cattle.

3. Taenia hydatigena Pallas, 1766 . . Adult : dogs. Larva (Cysticercua
tenuicollis) : cattle, sheep, goats,
and oamels ; the four-horned
antelope (Tetracercue quadricor-
7114).

4. Taenia echinococcus (Zeder, 1803) Adult : dogs. Larva (hydatid
Siebold, 1'853. cysts) : cattle, horses, sheep,

camels, and elephants.

5. Taenia pisiformis Pallas, 1766 .. Adult: dogs. Canis aureus, Fdis
tigris, F. ho, F. pardus. Larva.
(Cystioerous pisiformis): not re-
corded.

6. Taenia multiceps Leske, 1780 .... Adult : dogs, the jackal (Canis
aureus), 1 Fdis pardus. Larva
(Ccenurus cerebralis) : sheep,,

camels, and ? pigs.

7. Taenia tceniceformis (Batsoh, Adult : cats, Fdis viverrina.

1786) Wolff., 1911. Larva (Cystioerous fasciolaris) :

rats.

8. Taenia serialis (Gervais, 1847) . . Adult : dogs. Larva (Ccenurus
serialis) : not reoorded.

9. Taenia ovis (Cobbold, 1869) Adult : dogs. Larva (Cystioerous

Ransom, 1913. ovis) : not reoorded.

10. Taenia retracta Linstow, 1903. . . . Adult : Canis eckkmi (1 Vulpes
ferrilatus). Larva : not reoorded

11. Taenia gaigeri (Hall, 1916) Adult : dogs. Larva (Coenurus
gaigeri) : goats.

Species inquirendse.

1. Taenia meander Linstow, 1903 . . Adult : Schneider's leaf-nosed bat
(Hipposidernis speoris). Larva

:

not reoorded,

2. Taenia sp. Linstow, 1906 Adult : Haliastur indue.

3. Taenia sp. Southwell, 1922 Adult : dogs,

4. Taenia sp. Southwell, 1922 Adult : Crave iorquotve.

5. Taenia sp. (oystio form) Meggitt, Adult : Semnopitkecus entdlm.

1927.

VOL. II. Q
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Family II. Anoplooephalid^: Cholodkovsky, 1902.

Subfamily 1. Anoplocephalinje Fuhrmann, 1907.

Genus I. Anoplocephala E. Blanchard, 1848.

Parasite. Host.

1. Anoplocephala perfoliata (Goeze, Horses.

1782).

2. Anoplocephala magna (Abildgaard, Horses and donkeys.

1789).

3. Anoplocephala mamiltana (Mehlis, Horses.

1831).

4. Anoplocephala gigantea (Peters, Rhinoceros unicornis, R. sondiacus.

1856) R. Blanohard, 1891.

3. Anoplocephala manubriata Railliet, Blephas maximus.
Henry & Bouehe, 1914.

6. 1 Anoplocephala sp. Gaiger, 1915. . Dogs.

Genus II. Moniezta Blanchard, 1891.

1. Moniezia expansa (Rud., 1810) . . Sheep, goat, ox, and oamel ; black-

buck (Antihpe cervicapra) ; four-

horned antilope (Tetracercus quad-
ricornis).

2. Moniezia benedeni (Moniez, 1879) Sheep.
Blanohard, 1891.

Genus III. Cittot-Enta Riehm, 1881.

•Cittotcenia pectinata (Goeze, 1782) . . Lepus ruficaudatus, L. nigricoUis

(Lepus Ihispidus).

Genus IV. Bebtiella Stiles & Hassall, 1902.

Bertiella studeri (Blanchard, 1891) Simia satyrus, Hylobates hoolock.

Stiles & Hassall, 1902.

Genus V. Apobina Fuhrmann, 1902.

Aporina delafondi (Railliet, 1892) Pigeons (Columba sp.) ; Plaiycercus
Baer, 1927. pennanti.

Genus VI. Pabonia Diamare, 1900.

Paronia columbce (Fuhrmann, 1902) Pigeons.
Fuhrmann, 1918.

Subfamily 2. Thysanosomin^e Fuhrmann, 1907.

Genus I. SxnassiA. Railliet, 1898.

1. Stilesia globipundatm (Riv. 1894) SBeep and goats.

RaiMiet, 1893.

2. Stilesia vitlata Railhet, 1896 Sheep.
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Genus II. Atitellbta Gough, 1911.

Parasite. Host.

i. Avitdlina centripunctata (Riv., Goats.
1874) (Railliet, 1893) Woodland,
1927.

2. AviteUina lahorea Woodland, 1927. ? Sheep or goats.

3. Avitdlina goughi Woodland, 1927. Cattle, sheep, and goats.

Subfamily 3. Linstowinjb Fuhrmann, 1907.

Genus I. LiNsrowiA Zsohokke, 1899.

Linstowia sp. Southwell, 1922 Hemidactylus flaviviridis.

Genus II. Oochobistica Liihe, 1898.

1. Oochorislica cryptobothria (Lin- Tree-snake (Chrysopelea ornaia).

stow, 1906) La Rue, 1911.

2. Oochorislica agamce Baylis, 1919.. Hemidactylus gleadovii.

3. Ooehoriitica crassiceps Baylis, 1920. Calotes versicolor.

4. Oochtristica amphisbeteta Meggitt, A mongoose {Herpestes albopuncta-

1924. tus) (I auropunctatus),

5. Oochirislica sigmoides Moghe,1926. Calotes versicolor.

6. Oochoristica figurala Meggitt, 1927. Crocidura marina.

7. Oochoristica fibrata Meggitt, 1927. Boiga cyaneus.

Genus III. THrsANOX^NiA Beddard, 1911.

Thysanotcenia incognita Meggitt, Macropus ruficollis.

1927.

Family III. Davaixeid* Fuhrmann, 1907.

Subfamily 1. DavaineinjK Braun, 1900.

Genus I. Davainea Blanchard, 1891.

Davainea proghttina (Davaine, 1860) The domestic fowl.

R. Blanchard, 1891.

Genus II. Baillietina Fuhrmann, 1920.

Subgenus (a) Eaillietina Stiles & Orleman, 1926

{ = Ransomia Fuhrmann, 1920).

1. Eaillietina (B.) tetragona (Molin, The domestic fowl; Paw muticus,

18S8). P- cristatus, Francolinus vulgaris,

2. Eaillietina (R.) Uptosoma (Dies., Plaiycercue eximiue.

1850).

3. Baillietina (if.) friedbergeri (Lin- The black-shouldered peacock (Pavo

stow, 1878) Fuhrmann, 1920. ntgripennit).

4. Baillietina (B.) celebensis (Janioki, Nesocia bengalensis.

1902).

<*2
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Parasite. Host.

5. Raillietina (R.) microscolecina A parrot (Eclectus rosatus) (=LoHu$
Fuhrmann, 1909. roratua) ; Cacatua moluecensis.

6. Raillietina (R.) aruenais (Fuhr., Lorius lory.

1911).

7. Raillietina (R.) cohni Baozynska, Pterocles exustus, P. arenarius.

1914.

8. Raillietina (R.) spiralis (Baczyn- Pigeons (Columba sp.) ; Croeopus
ska, 1914). phcenicopterus.

9. Raillietina (R.) polychalix Kotlan, Lorius garrulus.

1920-21.

10. Raillietina (R.)fuhrmanni (South- Croeopus phcenicopterus, C. phayrei.

well, 1922).

11. Raillietina (R.) parviuncinata Ducks.
Meggitt, 1924.

12. Raillietina (R.) torquata Meggitt, Pigeons (Columba sp.).

1924.

13. Raillietina (R.) nagpurensis The domestic pigeon.

Moghe, 1925.

14. Raillietina (R.) quadritesticulata The red turtle-dove (QSnopopelia
Moghe, 1925. tranquebarica).

15. Raillietina (R.) flaccida Meggitt, The imperial sand-grouse (Pterocles

1926. orientalis).

16. Raillietina (R.) famosa Meggitt, Eclectus pedoralis (= Lorius pec-

1927. toralis).

17. Raillietina (R.) flabralia Meggitt, Dwhoceros bicornis.

1927.

18. Raillietina (R.) celebensis var. Rattus norvegicus, Nesocia bengalen-

paucicapsulataiSeggitt, 1927. sis.

19. Raillietina (R.) maplestonei, n. sp. A macaw.

Subgenus (J) Paroniella Fuhrmann, 1920.

1. Raillietina (P.) urogalli (Modeer, The partridge-pheasant (Alectoris

1790) Fuhrmann, 1920. grceca chukar).

2. Raillietina (P.) cruciata (Bud., The magpie (Pica rustica).

1819).

3. Raillietina (P.) corvina (Fuhr., Corvus maerorhynehus, C. splendens,

1905). C. sp.

4. Raillietina (P.) ceylonica (Baczyn- Croeopus phcenicopterus ; the white-
ska, 1914). bellied pigeon (Columba Umonota) ;

Paw cristatus.

5. Raillietina (P.) tragopani (South- A tragopan pheasant.
well, 1922).

6. Raillietina (P.) faeilis Meggitt, Tragopan satyra.

1926.

7. Raillietina (P.) contorta Zsohokke, The common Indian pangolin
1893. (Mania pentadoctyla).

Subgenus («) Skrjabinia Fuhrman, 1920.

"1. Raillietina (S.) cesticillus (Molin, The domestio fowl.

1868).

2. Raillietina (8.) centropi South- The oommon caooal (Centropue
well, 1922). rufipennis).
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Subgenus (d) Fuhrmannetta Stile* & Orleman, 1926
(=Johnstonia Fuhr., 1920).

Parasite.

RaiUietina (F.) echinobothrida

(Megnin, 1880).

Host.

The domestic fowl; the jungle

fowl (Gallus bankiva) ; Gallus fer-

rugineus.

birmanica Meg- The domestic fowl.

The domestic fowl.

Pigeons.

2. RaiUietina (F.)

gitt, 1926.

3. RaiUietina (F.) pseudoechino-
bothrida Meggitt, 1926.

4. RaiUietina (F.) korkei Joyeux
& Houdemer, 1928.

Species of Kaimjetina Fuhrmann, 1920.

1. RaiUietina anatina (Fuhrmann,
1909).

2. RaiUietina reynoldace Meggitt,
1926.

3. RaiUietina falalia Meggitt, 1927.

.

Subgenus unknown.

Pigeons (Columba sp.) ; the green
pigeon (Grocopua phasnicoptertu).

Corvus apUndens inaolena.

4. RaiUietinafluxa Meggitt, 1927 .

.

5. RaiUietinafunebris Meggitt, 1927.

6. RaiUietina indicus Meggitt, 1927.

7. RaiUietina sp. Southwell, 1922.

.

8. RaiUietina sp. Southwell, 1922.

.

9. RaiUietina sp. Southwell, 1922.

.

10. RaiUietina sp. Meggitt, 1926. . .

.

11. RaiUietina sp. (? paradiaea Fuhr-
mann, 1908).

12. RaiUietina spp. Moghe, 1926. . .

.

Neaocia bengalenaia, Rottus norve-

gicua.

Rattus norvegicua.

Rottus norvegicua.

Neaocia bengalenaia.

Pigeons (Columba sp.).

Pigeons (Columba sp.).

Crow-pheasant.

Gallus ferrugineue.

Pigeons.

The domestic fowl ; Cypaelua affinie

;

Turtur cambayenais.

Genus III. Cotugnia Diamare, 1893.

1. Cotugnia digonophora (Pasquale,

1890).

2. Cotugnia fuhrmanni Baozynska,
1914.

3. Cotugnia brotogerya Meggitt, 1916.

4. Cotugnia margareta Beddard,
1916.

Bucks, domestio fowl, and Somett's
jungle-fowl.

Pavo cristatus.

5. Cotugnia fastigata Meggitt, 1920.

6. Cotugnia cuneata

Meggitt, 1924.

7. Cotugnia cuneata var. nervosa

Meggitt, 1924.

8. Cotugnia sent Meggitt, 1926

Platycercua eximiua.

Crows (Corvus mocrorhynchua) ; a
moonal pheasant (Lophophorua
refulgens).

Domestio ducks ; a parrot (t Ptiatca

coccineopterua).

var. tenuis Pigeons (Columba sp.).

Pigeons (Columba sp.)

;

dove.

Platycercua eximiua.

red turtle-

Subfamily 2. Ophryocotyunjs: Fuhrmann, 1907.

Genus I. Qpheyocotyle Friis, 1870.

OphryocotyU zeylanica Linatow, 1906. The Ceylonese horabill (Lophocero*

gingalenais).
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Family IV. Hymen olepididje Eailliet & Henry, 1909.

Genus I. Hymenolepis Weinland, 1858.

Parasite. Host.

1. Hymenolepis diminuta (Budolphi, Bats.

1819).

2. Hymenolepis lanceolata (Bloch, The black Australian swan (Clienopis-

1782) Weinland, 1858. strata).

3. Hymenolepis murina (Dujardin, Bats, roan.

1846) B. Blanchard, 1891.

4. Hymenolepis fusa (Krabbe, 1869) Lams brunneicephalus.

Fuhrmann, 1900.

5. Hymenolepis spinosa Linstow, The painted snipe (Rostratula capen-

1906. sis).

6. Hymenolepis septaria Linstow, Vpupa ceylonensis.

1906.

7. Hymenolepis clausa Linstow, The whistling teal (Dendrocygna
1906. javanica).

8. Hymenolepis rugosa Clerc, 1906, Pigeons (Columba sp.).

var. birmanica Meggitt, 1924.

9. Hymenolepis kempi (Southwell, The little cormorant (Phalacrocorax

1921) Mayhew, 1925. niger).

10. Hymenolepis farciminosa (Goeze, Corpus macrorhynchus, Acridotheres

1782). tristis, A. albocinctus.

11. Hymenolepis gracilis (Zedei, 1803) Crocopus phomicopterus ; the tufted

Conn, 1901. duck (Nyrcca fuhgula) ; Phceni-
copterus roseus ; domestic ducks.

12. Hymenolepis sphenocephaly (Bu- Pigeons (Colomla sp.).

dolphi, 1809) Fuhrmann, 1906.

13. Hymenolepis coronvla (Dujardin, Domestic ducks.

1845) Cohn, 1901.

14. Hymenolepis liguloides (Gervais, The flamingo (Phcenicopterus roseus).

1847).

16. Hymenolepis furcata (Stieda, Crocidura murina.

1862).

16. Hymenolepis medici (Stossich, Pelicanus philippensis.

1890) Fuhrmann, 1906.

17. Hymenolepis megalorckis (Liihe, T£e flamingo (Phomicopterus roseus).

1898).

18. Hymenolepis simplex Fuhrmann, Tadorna cornuta.

1906.

19. Hymenolepis zosteropis Fuhrmann, The white-cheeked tralbul (Criniger

1918. flaveolus; the green magpie (Cissa
chinensis) ; the eastern baya
(Ploceus passeriwus) ; the crested
bunting (Melophus melanicterus)

;

the tree-pie (Dendrocitta sp.);
the golden-backed woodpecker
(Brachypternus wrantius) ; the
laughing thrush {Trochahpterum
Ineridionale) ; the magpie {Pica
rustica).

SO. Hymenolepis annandalei South- The black-tailed godwit (Limosa.

well, 1922. belgica).
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Parasite. Host. ,

21. Hymenolepis rustica Meggitt, The domestic fowl.

1926.

22. Hymenolepis ficticia Meggitt, The pelican.

1927.

23. Hymenolepis minutissima'M.eggitt, Crocidura marina.
1927.

24. Hymenolepis solitaria Meggitt, Crocidura marina.
1927.

25. Hymenolepis phalacrocoraxWood- The large cormorant1(Phalacrocorax
land, 1929. carbo).

26. Hymenolepis clerci (Clerc, 1906) Passer montanus.
Fuhrmann, 1924.

27. Hymenolepis capillaroides Fuhr- Snipe.

mann, 1906.

Doubtful species.

Hymenolepis sp. (? collaris Batsch, Anas poecilorhyncha.

1786) Fuhrmann,1908(=H. sinuosa

Cohn, 1901).

Hymenolepis fasciata (Bud., 1810, Ducks.
JKrabbe, 1869).

Hymenolepis sp. ? (microcepliala~Rx>d., The white stork (Ciconia alba),

1819) Fuhrmann, 1906.

Hymenolepis sp. Gaiger, 1916 Dogs.

Hymenolepis sp. Southwell, 1916. . .

.

The domestic fowl (Dendrocitta sp.).

Hymenolepis sp. Southwell, 1916. . .

.

The black Australian swan (Chenopia
olrata).

Hymenolepis sp. Southwell, 1916 .... The woodpecker (Chrysophlegma
fiavinucha)

Hymenolepis sp. (? asymmetrica) Fuhr- The red-billed blue magpie (Uracist*
mann, 1918. occipitalis).

Hymenolepis sp. Southwell, 1922. . .

.

Emberim luteola.

Hymenolepis sp. Southwell, 1922. . .

.

Phalacrocorax carbo.

Hymenolepis sp. Southwell, 1922. ... A magpie (Copsychus savXaris).

Hymenolepis sp. Southwell, 1922. .'.

.

Snipe.

Hymenolepis sp. (1 marina or dimi- Bats.

nuta) Moghe, 1926.

Hymenolepis sp. Joyeux & Houdemer, Pigeons.

1928.

Subgenus Echinocotyle Blanchard, 1891.

1. Echinocotyle rosseteri Blanchard, Domestio ducks.

1891.

2. Echinocotyle uralensis Clerc, 1902. Snipe (? CapeUa sp.).

Genus II. Fimbhiaeia Frdhlich, 1802.

Fimbriaria fasciolaris (Pallas, 1781) Fvligvla cristata ; domestio duoks.

Wolfi., 1900.
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Family V. Dilepididje Railliet & Henry, 1909.

Subfamily 1. Dilepidinas Fuhrmann, 1907.

Genus I. Dilepis Weinland, 1858.

Parasite. Host.

1. DiUpis campylancristrola (Wedl, Paddy-bird (Herodias garzetta) ;

1866) Fuhrmann, 1908. Pond-heron (Ardeola grayi).

2. ? Dilepis sp Tree-pie (Dendrocitta leucogaater).

Genus II. Lateripobtts Fuhrmann, 1907.

Loteriporus spinosus Fuhrmann, 1908 Ardea purpurea.

Genus III. Choanot-ENIa Railliet, 1896.

1. Choanotamia infundibuliformis The domestic fowl.

(Goeze, 1782) Railliet, 1896.

2. Choanotamia decacantha Fuhr- Snipe (Capella sp.).

mann, 1913.

3. Choanotamia barbara Meggitt, Passer montanna.
1926.

4. Choanotamia galbvXae (Zeder, 1803) Crow (Conms splendent insolent).

Cohn, 1899.

5. Choanotamia magnicirrosa Meggitt, Acridotheres tristis.

1926.

6. Choanotamia sp. Southwell, 1922. . Totanus hypoleueos.

Genus IV. Ahomot-Enia Cohn, 1900.

1. Anomotoenia volvulus (Linstow, The yellow-wattled lapwing (Lobi-

1906) Fuhrmann, 1908. pluvia malabarica).

2. Anomotamia acoliis Fuhrmann, Cuculus varius.

1907.

3. Anomotam-ia ? constricta (Molin, Crows.
1858) Cohn, 1906.

Genus V. Amosbotjenia Cohn, 1899.

Amcebotamia sphenoides (Linstow, The domestic fowl (Callus ferrw-

1872). gineus).

Genus VI. Pabvibostbum Fuhrmann, 1907.

Parvirostrum magnisomum, a. sp. . . A vulture.

Genus VII. Gbtpobhtkchus Non'mann. 1832.

Oryporhynchus pusiUus Nordmann, A pond-heron (Ardeola grayi).

Genus VIII. Pentobchis Meggitt, 1927,

Ptntorehis ardtius Meggitt, 1927 .... Vrsus maloyamts. •
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Genus IX. Deltocebas Meggitt, 1927.

Parasite. Host.

DeUocera) ornithius Meggitt, 1927 . . Urocissa occipitalis.

Genus X. Ctcjcokchida Fuhrmann, 1907.

Oyclorchida omalancristrota (Wedl, A spoon-bill (Platalea sp.).

1856), Fuhrmann, 1907.

Subfamily 2. Dipylidun^: Stiles, 1896.

Genus 1. Dipvudittm Leuckart, 1863.

1. Dipylidium caninum (Linn., 1758). Cats and dogs; Fdis viverrina,

Hyaena striata; a Himalayan
palm-oivet (Paradoxurus grayi).

2. Dipylidium gervaisi Setti, 1895 . . Fdis viverrina ; a Malayan palm-
civet (Paradoxurus hermaphrodi-
ticus).

3. Dipylidium sexcoronatum Ratz, Bogs.
1900.

4. Dipylidium sp. Gaiger, 1915 Dogs.

Genus II. Monopylidium Fuhrmann, 1899.

Monopylidium chandleri Moghe, 1925. Sarcogrammus indicus.

Genus III. Southwelua Moghe, 1925.

Southweliia gallinarum (Southwell, The domestic fowl.

1921).

Genus IV. Pbochoanot^inia Meggitt. 1924.

Prochoanottsnia microsoma (Southwell, The eastern baya (Ploceus atrigula) ;

1922). the crested bunting (Melophus
melanicterus).

Genus V. Mamka Woodland, 1929.

Malika cedicnemus Woodland, 1929. . The stone-curlew ((Edicnemus scolo-

pax).

Subfamily 3. Pasvtesinin^e Ransom, 1909.

Genus I. Metboliasthks Ransom, 1900.

Metroliasthes lucida Ransom, 1900 . . The domestio fowl.

Genus II. Ehabdometea Cholodkovsky, 1906.

1. Rhabdometratomica Cholodkovsky, The painted partridge (Francclintu

1906. ' pictus).

2. Rhabdometra dendrocitta Wood- Dendrocitta rufa.

land, 1B29.
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Family VI. Mesocestoidid.» Fuhrmann, 1907.

Genus I. Mesocbstoides Vaillant, 1863.

Parasite. Host.

1. Mesocestoides lineatus (Goeze.,1782) Felistigria; dogs.

Railliet, 1893.

2. Mesocestoides mesorchis Cameron, The Tibetan fox (
Viilpes fernlotus).

1925.

Larval Cestodes.

DirHTfiiDiUM Rud., 1819 (= Piestocystis Diesing, 1850).

1. Dithyridium sp. Meggitt, 1927 . . Rkdbdophia stolotus.

2. Dithyridium sp. Meggitt, 1927

3. Dithyridium sp. Meggitt, 1927

4. Dithyridium sp. Meggitt, 1927

5. Dithyridium sp. Meggitt, 1927

Dichoceros bicornis.

Ophites jam.

Bungarus multicincius.

Oligodon purpurescent.

Family VII. NEHATOi^irnsii Liihe, 1910.

Genus Nematot-ehia Liihe, 1899.

? Nematotcenia dispar (Goeze, 1782). . Bujo mdanoitictus, B. sp.

Family VIII. Amabiiiidj: Fuhrmann, 1908.

Genus Amabilia Diamare, 1893.

Amabilia lamelligera (Owen, 1832, The flamingo (Phoenicopterus roseus).

1 1835) Diamare, 1893.

Family IX. Acoleiij Ransom, 1909.

Genus 1. Diploposthe Jacobi, 1896.

Diploposthe Icevis (Bloch, 1782), Nettamfina; the tuftedduok(^yroca
Jacobi, 1896. fiUigula), N. ferina, } Strepsilas

interpres.

Genus II. GxBOCffiLiA Fuhrmann, 1899.

Oyroccdia paradoxa (Linstow, 1906) The lesser sand-plover (Olareola,

Fuhrmann, 1908. laciea—Mgialitis mongolica).

Family X. Tiieajoiieiidj Linton, 1891.

G^enus Tetbabothbiits Rudolphi, 1819.

Tetrabcthrius erostrit (Lonnberg, Sterna bergi.

1889) Fuhrmann, 1899.



AJTD HOSTS. 2SS

Family XL Dkecooestid^:, nov.

Genus Dioscocestus Puhrmann, 1900.

Parasite. Host.

Dicecocestus novas-guinea Puhrmann, The little grebe (Podicepsalbipennis).

1914.

Genera of uncertain systematic position.

Genus I. Echhtobothbitjm van Beneden, 1850.

1. Echinobothrium typus van Ben., Stoasodon narinari.

1850.

2. Echinobothrium affine Diesing, Carcharias sp., Rhina halavi.

3. Echinobothrium rhinoptera Shipley Bhinoptera javanica.

&, HorneU, 1906.

4. Eehinobothrium longicoUe South- Dasybatus kuhli.

well, 1925.

Genus II. Pilleesia Southwell, 1927.

Pillersia oweni Southwell, 1927 .... Urogymnus asperritmu.

Genus III. Discocephaium Linton, 1890.

Discocephaium pikatum Linton, 1890. Carcharias gangeticus.

Genus IV. Diagonobotheiitm Shipley & Hornell, 1906.

Diagonobothrium asymmetrum Shipley JEtomylasus maculatus.

& HorneU, 1906.

Worms of uncertain identity.

1. Cestoda sp. Southwell, 1922 Lorn gracilis.

2. Cestoda sp. Southwell, 1922 Sterna fiuviaiilis.

3. Cestoda sp. Meggitt, 1926 Comts splendens insolent.

4. Cestoda sp. Moghe, 1926 . , Unidentified snake.

5. } Cystioeroi Shipley, 1903 Cenms axis.
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CLASSIFIED LIST OF CESTODE HOSTS.

PRIMATES. Man Taenia solium, T. saginata,

Cysticerous oelluloste, Hy-
menolepis murina (*=H. nana).

Simla satyrus BertieUa studeri.

Semnopithecus enteUus Taenia sp. (larva).

Hylobates hoolock.

.

. . Bertietta studeri.

CARNIVORA. Dogs Tcenia hydatigena, T. piriformis,

T. ovis, T. multiceps, T.
serialis, T. gaigeri, T. echino-

coccus, Mesocestoides lineatus,

? Hymenolepis sp., Dipylidium
caninum, D. sexcoronatum.

Cats Tcenia taeniceformis, Dipylidium
caninum, Dibothriocephalus

felis.

Felis viverrina Taenia tceniceformis, Dipylidium
caninum, D. gervaisi.

Felis tigris Dibothriocephalus felis, Bothri-

dium pithonis, Taenia piri-

formis, Mesocestoides lineatus.

Felis leo Tcenia pisiformis.

Felis pardus Dibothriocephalus felis, Tcenia
pisiformis.

Felis nebulosa Dibothriocephalus felis.

Felis bengalensis .... Dibothriocephalus sp.

Black leopard (Felis Dibothriocephalus sp.

melas.

Paradoxurus henna- ProteocephaUts punicus, Dipy-
phroditicus. lidium gervaisi.

Paradoxurus grayi .

.

Dipylidium caninum, Dibothrio-

cephalus sp.

Herpestes auropunc- Oochoristica amphisbeteta.

tatus.

Herpestes albopunctatus Sparganum sp.

(P auropunctatus).

Hyama striata Dipylidium caninum.

Canis sp. ? Anopheephala sp.

Canis eckloni (P Vulpes Taenia retraeta.

ferrilatus).

Canis aureus Tcenia pisiformis, T. multiceps,

Vulpes ferrilatus .... Mesocestoides mesorchis.

Vrsus iorquatus ..... Tcenia sp.

Ursus malayanus . .

.

Pentarchis arctius.

Paradoxurus herma- * ProteocephaUts punicus.'

phroditus.

INSECTIVOEA, Crocidura murina . . . Oochoristica figurata, Bymeno-
lepis solitaria, H. tnin/msrimm.



CLASSIFIED LIST OF CESTODK HOSTS. 287

CHIEOPTERA.

RODENTIA.

UNGULATA.

EDENTATA.

MARSUPIALS

BIRDS.
Order L
Passebm.

Hippoaiderua epeoria .

Rottua norvegicua.

.

.

.

Neaocia bengalensis .

.

Taenia meander.

RaiUietina (R.) celebensia var.

paucicapaulata, R. fatalia, R.

fluxa, S. funebris.

RaiUietina (R.) celebenaia var.

paucicapaulata, R. fatalia,

R. indica.

Rats Cystioercus fasciolaris, Hymeno-
lepia diminuta, H. marina.

Lepua ruflcoudatua . . Cittotcenia pectinata.

Lepus nigricollis Cittotcenia pectinata.

Lepua ? hiapidua .... Cittotcenia pectinata.

Elephasmaxim.ua.... Anoplocephala manubriata.

Equus caballua Anoplocephala perfoliata, A.
magna, A. mamillana, Eohino-
coccus (larva)

Equ.ua hemionua Anoplocephala magna.

Rhinoceros unicornie. Anoplocephala gigantea.

Rhinoceroa aondiocua. Anoplocephala gigantea.

Ox Moniezia expanaa, Avitellina

goughi, Cystioercus bovis, Cys-
tioercus tenuicollis, Echino-
coocus (larva).

Boa grunniene Moniezia sp.

Sheep Moniezia benedeni, Stilesia glo-

bipunctata, S. vittata, Avitel-

lina goughi, Cystioercus tenui-

collis, Coenurus cerebralis,

Eohinococous (larva).

Sheep or goat Avitellina lahorea.

Goat Moniezia expanaa, Stilesia glo-

bipunctata, Avitellina centri-

punctata, A. goughi, Cysti-

oercus tenuicollis, Coenurus
gaigeri.

Antilope cervicapra . . Moniezia expanaa.

Tetracercua quodri- Moniezia expanaa, Cystioercus

cornia. tenuicollis.

Camel Moniezia expanaa, Cystioercus

tenuicollis, Eohinococous
(larva).

Pig Cystioercus cellulosse.

1 Sua criatotua Coenurus cerebralis.

Mania pentadoctyla. . RaiUietina (P.) contorta.

Macropus ruficollis. Thyaanotcenia incognita.

Urociaea occipitalis . . Deltoceraa ornithiua, Hymeno-
lepiasjK (! oaymmetrka).

Floetm atrigvia ProchoanoUxma microsoma.

Ploceus paeaerinua. , , Hymenolepie zoateropis.

Potter montanua .... Hymenolepia clerci, Choanotcenia

barbara.
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BIRDS (ami.). Dendrocitta lencogaeter Dilepis sp.

Order I. Dendrocitta rufa Rhabdometra dendrocitta.

Passerbs Dendrocitta spp. Hymenolepis zosteropis, Hy-
(cont.). menolepis sp.

Corvus splendent in- Choanotcenia galbulas, Raillietina

solens. reynoldsce.

Corvus splendent .... Raillietina (P.) corcina.

Oorvus macrorhynchus Hymenolepis farciminosa, Rail-

lietina (P.) corvina, Cotugnia
margareta.

Corvus sp. Raillietina (P.) corvina.

Finch Choanotcenia barbara.

Acridotheres trislis . . . Choanotcenia magnicirrosa, Hy-
menolepis farciminosa.

Acridotheres albo- Hymenolepisfarciminosa.
cinctus.

Crow Anomotcenia P constricta.

Oriniger flaveolus

.

. . . Hymenolepis zosteropis.

Cissa chinensis Hymenolepis zosteropis.

Trocalopterum meridi- Hymenolepis zosteropis.

onale.

Pica rustica Hymenolepis sphenocephala,Rail-
lietina (P.) cruciata.

Copsychus saularis Hymenolepis sp.

Emberiza luteola Hymenolepis sp.

Cypselus affinis Raillietina sp.

Order II. Dichoceros bicornis .

.

Sparganum sp.

Coraciifobmes. Dichoceros bicornis.

.

. Dithyridium sp. II., Raillietina

(R.)flabralis.

Cucidus varius Anomotcenia acollis.

Brachypternus auran- Hymenolepis zosteropis.

tins.

Vpupa ceylonensis. .

.

Hymenolepis septaria.

Chrysophlegma flavi-

nucha. Hymenolepis sp.

Centropus rufipennis. Raillietina (S.) cenlropi.

Lophoceros gingalensis Ophryocotyle zeylanica.

Order III. Haliastur indus. Tomia sp.

Accepitres. Vulture Parvirostrum magnisomum.

Order IV. Pigeon Hymenolepis sp., Raillietina

COLTOBJS. (R-) spiralis, Raillietina (R.)
nagpurensis, Raillietina (F.)
korkei.

Columbaleuconota .. Raillietina (P.) ceylonica.

Columba spp Aporina delafondi, Paronia col.

umbo;, Hymenolepis spheno-
cephaly, H. rugosa, Raillietina

anatina, Raillietina wp,, Rail-
t lietim sp. (1paradisea), Rail-

lietina (R.) torquata, Cotugnia
cumata var. tenuis, C. cuneata.

tu. nervosa.
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BIRDS (cont.).

Order IV.
Colum&s
(ami.).

Order V.

PsiriAorroBMES.

Order VI.

Ptebooletbs.

Order VII.
Gaixhms.

Crocopus phceni- Hymenolepis gracilis, Raillietina

copterus. (it.) spiralis, Raillietina (R.)

fuhrmanni, Raillietina (P.)

ceylonica, R. anatina.

Crocopus phayrei .... Raillietina (R.) fuhrmanni.

(Enopopelia trangue- Raillietina {R.) quadritesticulata.

barica.

Turtur cambayensis , . Raillietina sp.

Platycercus pennanti . Aporina delafondi.

Platycercus eximius . . Raillietina (iJ.) leptosoma,

Cotugnia brotogerys, C. seni.

Eclectus rosatus Raillietina (iJ. ) microscolecina.

(=Lorius roratus).

Eclectus pectordlis Raillietina (R. ) famosa.
(= Lorius peotoralis).

Cacatua moluccensis. . Raillietina (R.) microscolecina.

Lorius lory Raillietina {R.) aruensis.

Lorius garrulus Raillietina (R.) polychalix.

Ptistes coccineopterus . Cotugnia fastigata.

A macaw Raillietina(R.)mapUstonei, tx. sp.

Pterocles exustus Raillietina (R.) cohni.

Pterocles arenarius. . . Raillietina {R.) cohni.

Pterocles orientalis . . Raillietina {R.) flaccida.

Domestic fowl Choanotasnia infundibuliformis,

Hymenolepis rustica, South-

trellia gallinarum, Metro-
liasthes lucida, Raillietina (R.

)

tetragona, Amosbotcenia sphe-

noides, Davainea proglottina,

Raillietina (S.) cesticillus, R.
(F.) echinobothrida, R. (F.)

birmanica, R. (F.) pseudo-
echinobothrida, Cotugnia digo-

nophora.

Gallus ferrugineus . . . Am<zbatcertia sphenoides, Raillie-

tina (F.) echinobothrida, Rail-

lietina sp.

Gallus sonnerati Raillietina (S.) cesticillus,

OaUus bankiva Raillietina (F.) echinobothrida.

Callus sp Hymenolepis sp.

Francolinus pictus. . . Rhabdometra tomica.

Francolinus vulgaris . Raillietina {R.) tetragona.

Pavo mviicus Raillietina (R.) tetragona.

Pavo cristatus Raillietina (R.) tetragona, R.
(P.) ceylonica, Cotugnia
fuhrmanni.

Pavo nigripennis Raillietina (R.) friedbergeri.

Alectoris grceca Raillietina (P.) urogalli.

Crow pheasant Raillietina sp.

Trajopan sp Raillietina (P.) trdgopani.

Tragopan satyra Raillietina (P. ) facilis.

Somett's jungle fowl. Cotugnia digonophora.

Lophophcrus refulgent Cotugnia margareta.
"
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BIRDS (cont.).

Order VIII.
Grallje.

Order IX.

Chabadmiformes.

Order X.

Steganopodes.

Order XI.

Herodiones.

Order XII.
Phcenicopteri.

Order XIIL
Ansebes.

Order XIVI

Ptoofobms.

Rostratula capensis . , Hymenolepis spinosa.

Sarcogrammus indicia. Honopylidium chandUri.

Snipe (Capdla sp.) . . Hymenolepis capillaroides, Echi-

. nocotyle uralensis, Choano-
taenia decacantha.

Snipe Hymenolepis sp.

Toianus hypoleucus . . Choanotcenia sp.

Lobipluvia matabarica. Anomotcenia volvulus.

Lirnosa belgica Hymenolepis annandalei.

Lotus brunneicephalus Hymenolepis fusa.

CEdicnemus seolopax. , Malika cedicnemus.

1 Strepsilas interpres . Diploposthe lasvis.

Olareola lactea (

=

JEgia- Gyrocaelia paradoxa.
litis mongolica).

Sterna bergi Tetrabothrius erostris.

Pelicanusphilippensis. Hymenolepis medici.

Pelican Hymenolepis ficticia.

Phalacrocorax niger. . Hymenolepis Icempi.

Phalacrocorax carbo.. Hymenolepis sp., Hymenolepis
phalacrocorax.

Platalea sp Cyclorchida omalancristrota.

Herodias garzetta .... DUepis campylancristrota.

Ardeola grayi Dilepis campylancristrota, Ory-
porhynchus pusillus.

Ardea purpurea Lateriporus spinosus.

Ciconia alba Hymenolepis ? microcephalia.

Phoenicopterus roseus. Hymenolepis liguloides, H. mega-
lorchis, H. gracilis, Amabilia
lamelligera.

Domestic ducks .... Echinocotyle rosseteri, FimbH-
aria fasciolaris, Hymenolepis
sphenocephala, H. coronuXa,

H. Ifasciata, H. gracilis. Bail-

lietina (R.) parviuncinata, Co-
tugnia digonophora, C. fasti-

gata.

Fuligula cristata Pimbriaria fasciolaris.

Tadorna cormUa Hymenolepis simplex. -

Anas paecilorhynchus. Hymenolepis sp. (P cottaris).

Chenopis atrata Hymenolepis lanceolata, Hymeno-
lepis sp.

Dendrocygnia javanica Hymenolepis clausa.

Nyroca fuligula Hymenolepis gracilis, Diplo-
posthe loevis.

Nyroca baeri . ;. ..... Diploposthe lavie.

Nyroca ferma \ ... A Diploposthe lams.

Netta rufina Diploposthe leevis.

Podiceps albipennis . Dicecocestus novas-guinece.
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EBPTILBS.
Squamata.

Hemidactylua flavi-

viridie.

LinMouna Bp.

AMPHIBIANS.
E0AT7DATA. -

FISHES.
Cabchabildjc.

Hemidactylua gleodovii Oochoriatica agamce.

Calotes versicolor .... Oochoriatica crassiceps, O. tig-

moides, Proteocephalua wood-
land*.

Chryaopelea ornata. . . Oochoriatica cryptobothrium.

Rhabdophie atolatua

.

. Dithyridium sp. I., Proteo-

cephalua fima, P. fixus.

Ophites jara Dithyridium sp. III.

Bungarus multicinctus Dithyridium sp. IV.

Bungarus cesruleus . . Proteocephalua sp.

Bungarus jasciatus . . Proteocephalua sp.

Oligodon purpureacens Dithyridium sp. V., Proteo-
cephalua sp.

Boiga cyaneus Oochoriatica fibrata.

Python reticularis. . . . Bothridium pithonia.

Python molurus Bothridium pithonia.

Tropidonotua sp DibothHocephalua reptans.

Varanua bengolenaia . . Duthiersia fimbriata, Proteo-
cephalua beddardi.

Varanua exacanthe- Dvthieraia fimbriata.
maticua.

Varanua aalvotor .... Proteocephalua ahipleyi.

Varanua sp Duthiersia fimbriata.

Naia tripudians Proteocephalua naios.

Hurria rhynchopa. . . . Tetrarhynchua sp. IV.

Unidentified snake . . Proteocephalua monnigi.

Rana tigrina DibothHocephalua ranorum, Pro-
teocephalua tigrinua.

Bufo meUmoatictua . . . ? Nematotmnin dispar.

Carchariaa gangeticua Tentacularia gangeticua, T. iliahay
Tetrarhynchua periderceua,

Diacocepholum pileotum.

Carchariaa melono- Tentacularia carcharidia, PhyUo-
pterua. bvthrium minutum, P. pam-

micrutn.

Carchariaa bleekeri. . .

Carchariaa spp

HenUgoleua bolfouri.

,

QoUocerdo arcticus. .

.

TOL. H.

PhyRobothrium fioriforme.

Tentacularia minuta, Acantho-
bothrium coronatum, Callio-

bothrium verticillatum, Sche-
neibothrium minimum, Phyllo-
bothrium fioriforme, Schino-
bolhrium ajfine.

Gymnorhynchus gigas, Uncibi-
locularia mandleyi, PhyUobo-
thrium tumidum.

Tentacularia macropora, Platy-
bothrmm cervinum, Pedi-
bothrium longispine, P. hut-

aoni, PhyUobothrium lociuca,

P.' doffnalli, Salanoboihrium-
partmm.

X
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MSHES(con*.).

Pbisttdju.

BaXKOBATIDuB.

TOBFBDINTDa:.

Dasybatid^:.

Teniacularia unionifactor, Tetra-

rhynchua periderosua, T. ahip-

leyi, T. ceylonicua, T. matheri,

Pedibothrium hutaoni, Phyllo-

bolhrium microsotmtm.

Teniacularia maeropora, Balano-

bothrium tenax.

Pedibothrium longiapine, York-

eria parna, Phyllobothrium

dagnaUi, Carpobothrium chilo-

acyllii, Spiniloculus mavenaia.

Chiloacyllium sp Acanthobothrium ijimai.

Oinglymoatoma con-

color.

Stegostoma tigrinum.

.

Chiloscyllium indicum

Pristis cuapidatus

Bhynchobatua djid-

denaia.

Shina ancyloatoma.

Shina halavi

Gymnorhynchua gigoa, Otobo-

thrium linatowi, Pedibothriwm
globicephalum, fjecanicepha-

lum peltatum, Cephalobothrium
variabile.

Teniacularia macrocephala, T.
rhynchobatidia, T. leucome-

lana, T. apinulifera, T. roaai,

T. michice, Tetrarhynchua

herdrmmi, Otobothrium lina-

towi, Addobothrium cetobotidia,

Carpobothrium chiloacyllii,

Pithophorua tetroglobua, Phyl-

lobothrium foliotum, P. lin-

toni, Tylocepholum dierama.

Pedibothriwm longiapine, P. hut-

aoni, Phyllobothrium dognalli.

Teniacularia minuta, Echino-

bothrium affine.

Narcine timlei Acanthobothrium ijimai.

Urogymnus aaper- Acanthobothrium coronatum,
rimua. Phyllobothrium lintoni, Car-

pobothrium chiloacyllii, Pil-

leraia oweni.

Vrogymnua sp. ? .... Acanthobothrium macracanthum,
Tylocepholum minutum.

Daaybatue huhli .... Teniacularia macrocephala, T.
Uucomelana, T. roaai, T.
michice, Gymnorhynchua mol-
leua, Onchobothrium farmeri,
Acanthobothrium coronatum,

' A. uncinatum, A. herdmani,
Phyllobothrium lactuca, P.
blakei, P. variabile, Echenei-

bothrium minimum, Lecanice-

phalum peltatum, Cephdlobo-
thrium cetobatidis,C. abruptum,
C, variabile, Tylocepholum

, dierama, T. uarnak, Poly-
pocephalus radiatua, Echino-
bothrium longicoUe.

Doaybotui sp. (P kuhli) Tyhcepholum trygonia.
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FISHES {cont.).

Uasybaxwm
(cont.).

Dasybatus sephen.

Dasybatus uarnak

Dasybatus wolga.

SUtVXWM.

Tentacularia lettcomelana, T.
johnstonei, T. michias, T.

obeea, Acanthobothrium dujar-

dini, Calliobothrium eschrichti,

XJncibilocularis trygonis, Poly-

pocephalus radiatus, P. pulcher.

Tentacularia macropora, Echenei-

bothrium flexile, Tylocephalum
uarnak, Polypocephalus radi-

atus.

Tentacularia longispina, T. ma-
crocephala, T. road, T. rubro-

moculota, Tetrarhynchus equi-

dentatus, T. herdmani, Gymno-
rhynchus gigas, Acanthoboth-
rium uncinatum, A. dujar-

dini, Vncibilocularis trygonis,

Phyllobothrium lactuca, P.
giganteum, P. variabih,

Echeneibothrium minimum,
E. flexile, E. trifdum, E. sim-
plex, E. tumidulum, Tylo-
cephalum trygonis, T. uarnak,
T. cetobatidis, Balanobothrium
tenax.

Tentacularia binunca, T. unioni-

factor.

Tentacularia macropora, Balano-
bothrium parvum, Phyllo-

bothrium gracile.

Tetrarhynchus minimus.

Oymnorhynchus malleus, Lecani-

cephalum peltatum, Cephalo-
bothrium cetobatidis, C. abrap-
turn.

Phyllobothrium panjadi, Myzo-
phyllobothrium rubrum, Dia-
gonobothrium asymmetrum.

Tentacularia uniovifactor, Echen-
eibothrium minimum, E. can-

cellation, Tylocephalum die-

rama, Eniochobothrium gracile,

E. rhinoptera.

Tentacularia cetobatidis, T. rossi,

Thysanocephalum crispum,
Phyllobothrium panjadi, Myzo-
phyllobothrium rubrum, Cepha-
lobothrium cetobatidis, Tylo-
cephalum translucent, T.
yorkei, T. cetobatidis, Calyco-
bothrium typicum, Stauroboth-

Hum cetobatidis, Discobothrium
cobraforme, Echinobothrium
typos.

Clarias batrackus , , . CaryophyUceus indicus.

Macrones aor Amphilina paragonopora.

E2

Dasybatus sp. (P walga)

Dasybatus sp

Tomiura melanospila.

Pteroplatea micrura.

.

Myliobatid^; JStomylceus maculatus

Rhinoptera javanica. .

Stoasodon narinari. .

.
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FISHES (cont.).

Sxlxtbxdm Macrones seenghala .

.

AmphiUna paragonopora, Qm-
{eont.). gesia mac/rones.

Rita rita Proteocephalus ritas.

Arius gagora Oymnorhynchus gigas.

Bargarius yarreUi . . . Proteocephalus vitellaris, Am-
philina paragonopora.

WaUago attu Oangesia bengalensis.

Pseudeutropius garua Oangesia pseudeutropii.

OrstoosPSAUOM. Ophiocephalus striatus Ancistrocephalus sp., Oangesia
bengalensis.

Ophiocephalus marulius Bothriocephalus pycnomerus.

Otpbxsvdm. Labeo rohita Ligida intestinalis, Ancistroce-

phalus sp., Oangesia bengal-

ensis.

Labeo calbasu Ligula intestinalis.

Nemachilus rupicola . Ligula intestinalis.

Rabora daniconius . . Ligula sp.

CHZBOOENTBraai. Ohirocentrus dorab . . Oymnorhynchus gigas, Tetra-

rhj/nchus sp. III.

SardineUa longiceps. . Soolex pleuronectis.

Olupea ilisha Tentacularia ilisha, Oymnorhyn-
chus gigas, Plerooerooid larvee.

Harpodon nehereus . . Oymnorhynchus gigas.

Serranus undulosus .

.

Tentacularia macfiei, T. pillersi,

Otobothrium dipsacum.

Serranus sp Oymnorhynchus gigas.

Lutjanus argenti- Tentacularia macfiei, T. pillersi.

maculatus.

Lutjanus gibbus Tentacularia macfiei.

Lutjanus dodeca- Otobothrium dipsacum.
canthus.

Lutjanus annularis .

.

Tetrarhynehus sp. III.

Lutjanus sp Oymnorhynchus gigas.

Aprion pristipoma. .

.

Otobothrium balli.

LHagramma crassv Otobothrium dipsacum, Amphi-
spinum. Una magna.

LHagramma sp Tentacularia pillersi, Tetrarhyn-
ehus sp. III.

Histiophorus sp Bothriocephalus histiophorus.

Drepane punctata .... Tentacularia pillersi.

Clttpbtdm.

scoybxjdje.

Pbbcid^b.

Squambpinubs.

Spasidm.

Tbiohitjmdjb.

Lethrinus ornatus. .

.

Chorinemus lysan. .

.

Ohorinemus toloo ..t

Trichurus savala ...

Otobothrium dipsacum, 0. balli.

Tentacularia macfiei.

Tentacularia macfiei, Oymno-
rhynchus gigas.

Tentacularia macfiei, Oymno-
rhynchus gigas.
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FISHES (cojrf.).

CABANGicai. Caranx sp Tentocrilaria spiracornuta.

80OVBSWX. Cybium guttatum .... Tentacularia macfiei, Tetrarhyn*

chw pearsoni, Qymnorhynchus
gigas, Otobothrium baUi, Tetra-

rhynchus sp. I., Tetrarhynchus

sp. II.

Thymus sp Tentacularia spiracornuta.

UrMYRMHODM. Sphyrama commeraoni. Tetrarhynchus sp. III.

Llbbidm.. Cossyphue axillaris . . Tentacularia macfiei.

Vusttboneotioji. Psettodes erumei Tentacularia macfiei,

Sclerodebmi. Batistes steUatus Tentacularia rhynchobatidis, T.
pinnce, T. macfiei, Tetrarhyn-

chus peridemus, T. balistidis,

Otobothrium balli.

Batistes mitis Tentacularia pinnce, T. macfiei,

Tetrarhynchus balistidis, Oto-

bothrium dipsacum, Tetrarhyn-

Batistes sp Tetrarhynchus matheri, Oymw-
rhynchus gigas.

MOLLUSCA. Pinna sp Tentacularia pinnm.

The pearl oyster {Mar- Tentacularia unionifactor, Tyh-
garitifera vulgaris) . cephalum dierama, T. minus.

CCELENTERATA. Acromitus rabanchatu. Plerocercoid larvs.



APPENDIX.

With reference to the names of the birds from which cestodes

have been obtained, I have in every case acoepted the name
given to the host by the collector.

Named birds were frequently received from the Zoological

Gardens, Caloutta ; in other cases the name of the host was
determined by the authorities of the Indian Museum.

Mr. Norman B. Kinnear, of the British Museum, has been

good enough to provide the following remarks on these avian

identifications :

—

Name used in this volume. Correct name.

Francolinus vulgaris Indian black partridge, Francolinus franco-
linus asice ; Assam black partridge,

Francolinus francolinus melanonotus (may
be either).

Paw nigripennis A melanic aberration of Pavo cristatus.

Pterocles arenarius Black-bellied or imperial sandgrouse, PterocUs

orientalis.

Crocopus phcenicopterus .... Bengal green pigeon, Crocopus phcenicopterus

phcenicopterus.

Crocopus phayrei Ashy-headed green pigeon, Dendrophassapom-
padora phayrei.

Oaccabis chukar Chukar, Alectoris grosca chukar.

Pica ruslica Kashmir magpie, Pica pica bactriana ; Black-
rumped magpie, Pica pica bottaneneis.

Conns macrnrhynchus Corvus coronoides levaillanti, Corpus coronoides

culminatus (Stuart Baker, Fauna Brit.

India).

Corvus splendens Indian jungle-crow, Corvus levaillanti levail-

lanti ; Common Indian house-crow, Corvus
splendens insolens.

A tragopan pheasant Tragopan sp.

The common cacoal (Centro- The common crow-pheasant or ooucal, Ceniro-

pus rufipennis) pus sinensis.

Qattus bankiva Indian red jungle-fowl, Oallua gattus murghi
(Indian).

Oalius ferruginous Indian red jungle-fowl, QoUus gaUua murghi
(Indian) ; Burmese red jungle-fowl, QoUus
gallus robinsoni (Burma),

Crow-pheasant Common crow-pheasant or ooucal, Centropu*
sinensis.

Oypsehts affinis Common Indian house-swift, Micropus affinis

affinis.

Turtur cambayensis The Indian little brown dove, Streptoptlia

senegalensis cambaiensie.

Somett's Jungle-fowl (Son- Grey jungle-fowl, QoUus sonnerati.

nerat's).
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Name used in this volume. Correct name.

A moonal pheasant Impeyan pheasant or monal.

Lophophorua refulgens Lophophorua impejanus.

Bed turtle-dove (Enopopelia tranquebarica tranquebarica.

Ceylon hornbill Ceylon grey hornbill.

Lophoceros gingalenaia Lophoceroa griaeua gingalenaia.

Lama brunneicephalua Indian black-headed gull, Larus brunni-

cephalua.

Roatratvla capenais Painted snipe, Roalratula capensis.

Upupaceylonenaia Ceylon hoopoe, Opupa epops ceyhnensis.

Whistling teal Lesser or common whistling teal.

Phalacrocorax pygmcms Little cormorant, Phalacrocorax niger.

(=P. javanicua).

Acridotherea albocinctus Collared myna, Mthiopaar albocinctus.

Fuligula crislata Nyroca fuligula.

Phaenicopterw roseus Flamingo, Phmnicopterus ruber anliquorum.

Tadorna eornuta Sheldrake, Tadorna tadorna.

White-cheeked bulbul Indian white-throated bulbul, Criniger flaveo-

lus ; White-cheeked bulbul, MolpasU*
leucogenye.

Criniger ftaveolua Criniger tephrogenya flaveolua.

Ploceus atrigula Eastern baya, Phceua pasaerinus posserinua.

Brochypternus aurantiua . . . Brachypternus benghalensis benghalenais, B.
bengholenaia dilutua, B. bengholenaia puncti-

collia.

The laughing-thrush Blanford's laughing-thrush.

Trochalopterum meridionals. Trochalopterum jerdoni meridionule.

Limosa belgica Limoaa limoaa.

Pelican Pelicanus sp.

Snipe Snipe, Capdla pp. 1

Snipe (OaUinago sp.) Snipe. Capdla sp. ?

Ciconia alba Ciconia ciconia.

Woodpecker The large yellow-naped woodpecker, Chryto-

phlet/ma flavinucha.

Urocissa occipitalis Urocusa melanocephala occipitalis.

Emberiza luteola Bed-headed bunting, Emberiza icterica.

Magpie Indian magpie ; Robin.

Paddy-bird (Herodias gar- The little egret, Egretta garzetta garseUa.

zetta).

Pond-heron (Ardeola grayi). Indian pond-heron, or paddy bird, Ardeola
grayi.

Tree-pie (Dendrocitta leuco- Southern tree-pie, Dendrocitta leveogaster.

gatter)

Tetanus hypoleucos Common sandpiper, Tringa hypoleucos.

CuaUvavaria Common hawk-cuckoo (Brain-fever bird),

Hierococcyx variua.

Spoon-bill (Plotolea gp.) If from India, Indian spoonbill, PlataUa
leucorodia major.

Sarcogrammtu indicus ..... Indian red-wattled lapwing, LobivantUu*
indicua indicua.
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The stone-ourlew ((Edkne- The Indian stone-plover, Surhinus cedicnemua

mus scobpax) indicut.

? Strepsilcu interpret Turnstone, Arenaria interpret.

The lesser sand-plover .... Small Tndian pratincole or sand-plover,

Olareola lactea, or Cirrepidesmua rnongolus

atrifrons.

Sterna bergi Large orested tern, Thatasseus bergi.

Not Indian Birds.

FUttycercus eximius Bosella.

Cacatua mohiecensis Bose-orested cockatoo, Kakatoe moluccemis.

Eclectics rosatus Grand eolectus, Lorius roraiue.

Lorius lory Black-capped lory, DomiceUa lory.

Lorius garrvlus Soarlet lory, DomiceUa garrulus.

Lorius peetoralis Red-sided eclectus, Lorius peetoralis.

CAenopis atrata Black swan.
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Spinilocultis mavenSis Southwell, 1925. (Pigs. 351 & 352.)

The writer in 1925 erected a new genus and species for a
worm which was presented, stained and mounted, and which
was obtained from a ground-shark (MvMdus sp.) from
Brisbane, Australia.

It was stated in the description of this worm that each
bothridium was divided into three loculi by two septa.

Fig. 351.

—

Spinilocvlut mavemsis. Head, X 99. Original.

Recently five specimens of this parasite have been obtained

from the spiral valve of ChiloscyUium indicum, Pearl Banks,
Ceylon (Pearson). An examination of these worms shows
conclusively that the bothridia are divided into two loculi by
a single septum, arid not into three loculi, as was stated in the

original description. The type-species conveys the impression

that there are three loculi, but it is now clear that what was
thought to be a septum is, in reality, the point of attachment

of the bothridium to the strobila, a fact which serves to
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emphasize the necessity for examining quantities of material,

both mounted and unmounted, before arriving at a diagnosis.

The characters of the genus are therefore amended accord-

ingly :—
Spiniloculus Southwell, 1925. Head with four bothridia,

disposed in pairs. Each bothridium is armed with a pair of

simple or compound hooks, equal in size, one hook situated

near each lateral margin of each septum. Genital pores

marginal.

Fig. 352.

—

Spiniloculus mavtmis. Mature segment, X 53.

(Original.)

The genus differs from UntibUocidaria in the disposition of
the bothridia and position of the .hooks.

The worm measures about 2*5 cm. in length and has a
maximum breadth of about 750/*. It is made up of about 60
segments; the posterior ones, which are not gravid, measure
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3 mm. in length and up to 750 /j, in breadth. The genital

pores are irregularly alternate and are situated a little behind
the middle of the lateral margin of the segment. The head
measures about 700 /u. in length by 800 /x in breadth ; it bears

four bothridia arranged in pairs, each bothridium being
divided into two loculi which are almost equal in size. At
the lateral extremity of each septum there is a single undivided
hook having the shape of a fish-hook, with the following

dimensions :—Outer limb, 58 fi ; inner limb, 80 [i ; breadth of

the hook, about 60 p..

Accessory suckers are absent and there is no neck.

There are about 180 testes, all of which are situated anterior

to the cirrus pouch. When fully developed they are either

globular, having a diameter of about 75 ju,, or oval, measuring
about 110/a by 70 p.
The cirrus pouch varies in shape from globular to pyriform,

having a diameter of about 60 ju,. The cirrus is a little dilated

and appears to be armed with a few small spines. A number
of coils of the vas deferens lie within the pouch. Outside and
anterior to the pouch a short portion of the vas deferens lies

coiled in the antero-posterior axis.

The ovary is bilobed, granular, and situated posteriorly;

its shape varies according to whether the segment is elongated

or not.

From the pore the vagina runs parallel and anterior to the

cirrus pouch, and this portion is frequently dilated. At the

median extremity of the pouch it turns and runs posteriorly,

often disposed in a number of coils, dilating into a small

receptaculum seminis, immediately posterior to which it is

surrounded by a prominent shell gland.

The vitelline gland consists of a number of acini limited to

the lateral margins.

The uterus was rudimentary in all the worms examined, and
consisted of a granular mass running in the antero-posterior

axis and extending anteriorly as far as the cirrus pouch. Its

posterior extremity is blind ; the oviduct opens into it a
little posterior to the level of the cirrus pouch. Eggs unknown.

Phyllobothrium gracile Wedl, 1855. (Figs. 353 & 354.)

Synonyms:

—

Anthohothrium auriculatum Diesiog, 1863.
Anthocephalum gracile Linton, 1890.

Anthobothrium yrocile, Linton, 1890.

PhyUobothrium ventrurutu Southwell, 1925.

From Doaybotus sp. ; Pearl Banks, Ceylon.

The worms attain a length of about 1*5 cm. and a maximum
breadth of about 300 /* ; they are very fragile and are composed
of about 60 segments, the last one having a length of 2*3 mm.
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and a breadth of about 300 /x. The genital pores are situated

in the posterior quarter of the lateral margin of the segment,

and are irregularly alternate. The head bears four funnel-

shaped bothridia eaoh borne on a stout contractile pedicel.

Linton states that each bothridium bears a single supple-

mental disk and also a marginal row of small loculi. Examina-
tion of a number of specimens shows that the former may be
present on some bothridia in one strobila and absent on other

bothridia in the same strobila. The marginal loculi do, in

places, become circular, and appear as minute suckers.

The testes, which number about 60, occupy the entire

field anterior to the cirrus pouch, but they do not extend

Kg. 353.—Phyllobothrivm graale. Head. Two bothridia show accessory

crackers ; all bothridia show crenulated margins with the forma-
tion of numerous minute marginal suckers ; X 54. (Original.)

posterior to this organ. The cirrus pouch is very large and
almost globular, extending nearly to the middle of the segment,
its internal extremity turning posteriorly. It contains many
coils of the vas deferens. The cirrus is armed. Internal to
the pouch the vas deferens dilates into a seminal vesicle and
then continues anteriorly as a much-coiled duct for a distance
of about 70 fi.

The ovary develops late and is situated in the posterior
fifth of the segment. It appears bilobed, eaoh half being
laterally placed between the follicles of the vitelline glands,
and is thus very difficult to make out. Each wing sends a
process towards the middle line ; from the junction of these
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processes the oviduct arises and proceeds posteriorly to join

the vagina.

The vagina runs in front of the cirrus pouch and has a
diameter of about 10 /li only, including its thick wall. When
it has proceeded beyond the median axis it suddenly widens
in diameter and curves posteriorly, proceeding in that direction

until it reaches the ovary.

The vitelline glands are arranged in two rows along each
lateral margin. They increase greatly in size as they proceed

Fig. 354.

—

Phyllobothrium gracile.

Matuie segment, X 49. (Original

)

posteriorly, and attain their maximum dimensions at the level

of the ovary and behind it. These posterior follicles of the
vitelline glands can easily be mistaken for the ovary, which
latter organ, however, develops much later. The vitelline

ducts are very difficult to see in whole mounts. The shell

gland (!) is situated posteriorly and is very small. The uterus

begins as a coiled canal whioh becomes sinuous as it proceeds
forwards until it reaches the anterior extremity of the seg-

ment. "%ga unknown.
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Baillietina (Baillietina) maplestonei, sp. n. (Fig. 355.)

From a macaw ; Zoological Gardens, Calcutta. Maplestone.

The length of the worm is not known, as the material

consisted of a number of fragments, some with heads. It is

estimated, however, that it measures from 3 to 4 cm. and has

a maximum breadth of 2 mm. All the segments are broader
than long ; the genital pores are unilateral and situated near
the middle of the lateral margin of the segment.

The head has a maximum breadth of 350 /n. The four

suckers, each of which has a diameter of 90 p, are armed with
several rows of minute hooks. The number of hooks on the

rostellum could not be counted definitely, but it was estimated

that there were from 200 to 250 ; they are arranged in

a double row, each hook having a length of about 14 fi.

Fig:. 355.

—

Raillietina maplestonei, n. sp., X 85. (Original.)

There is a short neck measuring about 750 /*. A portion

of the neck and the whole of the head are covered with
extremely minute spines.

The excretory, nervous, and muscular systems were not

investigated.

Male Genitalia. The male and female pores open separately

at the base of a minute cup-shaped genital atrium and the

vas deferens is situated in front of the vagina. The cirrus

pouch is globular, very small, extending only about one-third

the distance to the poral excretory vessel. The vas deferens

reaches almost to the middle of the segment and is surrounded

throughout its length with a conspicuous granular prostatic

gland. There are in all about 48 testes ; on the pore side

there are about eight, all situated behind the vagina, and
most of them lie lateral to the minute internal {? dorsal)

excretory vessel. Aporally there are about 40, of which
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about 13 axe situated immediately lateral to the minute
aporal (? dorsal) excretory vessel, the remainder lying median
to it. No seminal vesicle was observed.

Female Genitalia. The ovary is plaoed asymmetrically, quite

markedly on the pore side ; it is fan-shaped and oomposed
of numerous cylindrical bodies. Its axis forms an angle of

about 45° to the transverse axis of the segment. A con-

spicuous shell gland lies at the base of the ovary. Immediately
behind the latter organ is a somewhat globular vitelline

gland presenting a refractile granular appearance. The poral

extremity of the vagina is definitely glandular. Near the

ovary the vagina dilates into a receptaculum seminis.

The egg capsules extend laterally beyond the excretory

vessels on both sides ; each contains from three to seven eggs.

I have been unable to determine either the species or the

genus of the host from which this worm was taken. It

appears, however, that macaws are limited in distribution

to South America, and one must assume that the bird was
imported to the Zoological Gardens in Calcutta.

The table on p. 255 gives the principal characters of species

of BaiUieiina which have up to the present been recorded

from Psittaciformes, and the major points in which they

differ from the new species described above are indicated by
an asterisk. It will be noted that the species microscdkcina

and psittacea are closely related to maplestonei, n. sp.,and also

that the species aruensis differs principally in having the

suckers unarmed. It appears desirable to call attention to

the fact that, as the spines on the suckers are deciduous,

it is not always safe to presume their absence, especially

in gravid worms, unless several heads are available for

examination.
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[Names printed in italics are synonyms.]

Acantfiocirrus, 170.

aeanthotrias (Taenia), 7.

Acoleidte, 2, 198.

aoollis (Anomotsenia),
164.

acridotherides
(
Tenia)

,

129.

agyptica ( Tania), 122.

affine (Echinobothrium),

207.

agama (Tania), 76.

aganiee (Ooohoristica), 61

.

alba (Moniezia), 41.

Amahilia, 194.

AmabiliidsB, 2, 194.

americana (Dtorchis),

147.

Amoebotsenia, lf>4, 165,

amphisbeteta, (Oooho-

ristica), 64.

Amphopteroeotyle, 201.

anatina (Raillietina), 103.

annandalei (Hymeno-
lepis), 118,139.

annandalei (
WeinJandia),

189.

Anomoteenia, 155, 163.

Anoplocephala, 26.

Anoplocephalidn, 2, 25.

Anoplocephalinse, 25.

Aphanobothrium, 194.

Aporina, 26, 45.

arctiuB (PentorcbiB),

171.

orAif«i'<w(Pentorohis), 171.

armata (Taenia), 7.

armata humana (Tenia),

7.

artiottm (Notobothrium),

151.

aruensis (Davainea,), 78.

aruensis (Raillietina

[R.]),78.

rot. n.

P asymmetriea (Hymeno-
lepis), 147.

asyminetrum (Diagono-
bothrium), 214, 215.

aurteulatum (Anthobo-

thriwm), 251.

avicoia (Cittotanva), 43,
110.

Avitellina, 49, 53.

barbara (Chomioteenia),

159, 161.

benedeni (Moniezia), 37,

39,40.
benedeni (Ttenia), 40.

Bertiella, 26, 43.

bifaria (Cotugnia?), 107.

birmanicn ( Raillietina

[P.]), 100, 101.

boitsi (Bchinobothrium),

204, 20fi.

Bothridiottenia, 201.

Bothriotania, 74.

botrioplites (7W»a), 74,

100.

BrochocephaZus, 199.

brotogerys (Ootugnia),

107, 109.

bursaria (Oittotasnia), 42.

calm (Davainea), 91.

calm (Tctnia), 91.

campylancristrota (Di-

lepis), 155.

campylancristrota (7a-
ma), 155.

oaninum (Dipylidivim),

175, 176.

cants (Cysticercus), 7.

canit lagopodis (Ttmia),

190.

capillaroides (Hyineno-
lepis), 147.

capillaroides [Wardium\,
147.

oaroli (Hyraenolepis),

132.

caroli
(
Tania), 132.

carrinoi (Paronia), 47.
catenuta (Ainabilia), 194.

catenation (Aphanobo-

thrium), 194.

celebensis (Davainea), 77.

celebensis (Raillietina

[R.]),77.

oelebensis var. pauei-

oupsulata (Raillietina

[R.]).90.

cellulota (Cysticercus),

21.

centripnnctata (Avitel-

lina), 53.

centripunctata (Avitel-

lina), 57.

centripwactata (Stilesia),

57.

centropi (Raillietina [S.]),

97,98.
centrurum (Phyllobo-

tlirium), 251.

cercopiiheci (Bertiella),

44.

cerebralis (Comurus), 16.

cerebralis (Hydatigena),

16.

cerebralis (Taenia), 16.

oesticillus (Raillietina

[S.]), 97.

oeylonioa (Raillietina

[P.]). 94.

ohandleri (Monopyli-

dium), 179.

Cboanotwnia, 154, 159,

181.
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Oittotssnia, 26, 41.

clauBa (Hymenolepis),

118,126.
oleroi (Hymenolepis),

119, 144.

olerei ( Wardmm), 144.

ccenurtts (Polycephalvs),

16.

catnrirm (Tasnia), 16.

oohni (Davainea), 78.

cohni (Baillietina [B.]),

78.

Fcollaris (Hymenolepis),

146.

collo brcvissimo (Taenia),

18.

columba (Hymenolepis),

131.

oolumbce (Moniezia), 47.

columba! (Paronia), 47.

am/erta (Bertiella), 44.

conferta (Tania[Berlia]),

44.

conjugcns (Moniezia), 40.

?constrieta (Anomo-
tsenia, 165.

cuntorta (Raillietina

[P.l). w.
cordattt (ffydatigeni), 14.

coronula (Dicranoteiiia),

132
coronula (Hvmonolepis),

119, 1«2.

coronula (Tmnia), 1.12.

coronula ( Weinlandia),

132.

corvina(Raillieriua [P.]),

93.

Cotugnin, 70, 107.

cra*sa(Hymenolepis),U9.

cransiceps (Oochoristica),

62.

cratsictillis (Mon iezia), 40.

craisieellis (Tasnia), 18.

cnuHeollin var. nova
(Moniezia), 40.

cruoiata(Raillietina[P.]),

93.

eryptobothria (Ooeuo-
riitioa), 60.

Cryptocystis, 175.

cucurbiiina (Tamia), 7, 9.

cuneata (Amcebotcenia),

165.

cuneata (Dicranotania),

165.

cuneata (Tenia), 159,

iai.

cuneata Tar. nervosa

(Ootugnia.), 107, 113.

cuneata Tar. tenuis

(Ootugnia), 107, 112.

cuniculi (Commits), 20.

CyclophyWdea, 1.

Oyolorobida, 155, 173.

dahunca (Hvmenolepis),

129.

Davainea, 70, 72.

davainea - tetragons

(Monocercus), 74.

Davaineidss, 2, 69.

Duvaineinre, 69.

decacaiitha (Ohoano-
tamia), 159, 160.

delal'ondi (Aporina), 45.

delal'ondi (Bertia), 45.

delafoudi (Bertietla) 45.

delal'ondi (2'enia), 45.

Deltoceras, 155, 172.

Deltokeras, 154,

dendrocicta (Rhabdo-
metra), 186, 188.

dentata (Ttenia), 7.

Diagonoboturium, 214.

Dicranotania, 118.

digonopbora (Ootugnia),

107.

digonopbora (Tenia),

107.

Dilepidida?, 2, 153.

Dilepinide, 153.

Dilepininse, 151.

Dilepis, 155.

diminuta (Hymenolepis),

118, 119.

diminuta (Tenia), 119.

diminutoides (Hymeno-
lepis), 119.

Dicecocestida, 1, 202.

DioBoocestue, 202.

Diplacanthw, 118.

Diplochetos, 163.

Diploposthe, 197.

Diploposthidee, 2, 197.

Dipylidiinst, 154, 175.

Dipylidium, 175.

Discocephalum, 212.

dispar (? Nematotfltnia),

194.

dispar (Tenia), 194.

Drepanidotania, 118.

echinobothrida (Raillie-

tina [P.]), 100.

ecbinobutbrida (Tenia),

100.

Eohinobothrium, 203.
echinococca (Tama), 12.

echinooocous (Echinococ-

eifer), 12.

echinooocous (Tasnia), 12.

echinocoocus (Tssnia

(Arhynchotmnia)), 12.

echinooocous (Tienia

(Echinococcifer)), 12
eelnuococcus (Tenia

(Echinococcw)), 12.

Eohinocotyle, 149.
equi ( Ttenia), 30.
equina ( Tenia), 27, 30.

erostria (Trosthecocotyle),

201.

eroBtris (Bhynchotenia),
201.

erostris
( Tania), 201

.

erostris fTetrabotbriui),

201.

Evtetrabothrium, 201

.

expansa (Moniezia) 37,

39.

expansa (Tmnia), 39

facilis (Baillietina [P.]),

96.

famosa (Baillietina [B.]),

88.

farciminalis (Dipla-

canthus), 129.

farciminalis (Hymeno-
lepis), 129.

farciminalis ( Tenia),

129.

farciminosa (Hymeno-
lepis), 119, 129.

faroiminosa ( Tenia),

129.

farciminosa (Weinlan-
dia), 129.

fasciata (Hymenolepis),

146.

fasciolaris (Cysticercm),

18.

fasciolaris (Fimbriaria),

151.

faatigata (Ootugnia), 107,

111.

fatalis (Baillietina),

104.

fibrata (Oochoristica), 67.
ficticia (Hymenolepis),

118,141.
Hctiein (Weinlandia), 141.
flgurata (Oochoristica),

66.

fimbriaria, 118, 151.
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Rnbralis (Raillietina [R.]),

89.

flaocida(Riillietina[R.]),

88.

jlavomaculala (Tania),

119.

flavopunotata (Hyrneno-
lepis), 119.

flavopunotata (Lepido-

triat), 119.

jlavopunctata(Tania),\ 19.

Qtixa (Raillietina), 105.

friedborgeri (Raillietina

[R.]). 70.

t'riedbergeri (Tania), 76.

Kuhrtnannetta (=Jolra-
stonia), 74, 99.

fuhrmimni (Cotugnia),

107, 108.

fuhrmanni (Davainea),

81.

fulirmanni (Raillietina

[R.]),81.

l'unebris(Ritillietina),105.

t'urcata (Hyrnenolepis),

119, 134.

furcata (Lepidotrias),

134.

furcata (Tania), 134.

t'urrnla (Weinlandia),

134.

fusa (Hyrnenolepis), 119,

124.

Itua (Tania), 124.

gnigeri (Mulliceps), 22.

gaigrri (Tsenia). 22.

galbulte (? Choanotsenia),

162.

galbul«B(r«i»fo), 159,162.

gallinarum (Monopyli-

dium), 180.

gallinarum (Southwellia),

180.

gervaisi ( Dipylidium),

175, 177.

gigantea (Anoploce-
?

phala), 27, 32.

gigantea (Plagiotania),

32.

gigantea (Sckteotania),

32.

gigantea (Tania), 32.

ghbiceps (Anoploccphala),

30*

fflobicepi (Tania), 80.

globipunotata (Stilesia),

60.

globipunctata (Tania),

SO.

goughi (Avitellina), 53,
57.

gracile (Anthobothrivtm),

281.

graoile (Anthoeephalum),
251.

gracile (Pkyllobothriuui),

251.

gn\e\hB(Drepanidotania),

130.

gracilis (HymenolepiB),
118, 130.

gracilis (Tenia), 130.

gracilis (Weinlandia),

130.

granulosus (ICchinococ-

aus),Vl.

Gryporhynclms, 155,

170.

Gyroccelia, 199.

humana armata (Tien in),

7.

liydatigena (Ticni.i), 11.

hydatigena (Taenia), 18.

hydatnla (Hydra), 11.

hydropicus (Lumbricus),

Hymenolepidida;, 2, 116.

Hyrnenolepis, 118.

hyrnenolepis - diminuta,

(Cysticercus), 119.

Icierotania, 159.

incognita (TlivsanoUenia).

68.

indica (Raillietina), 105.

inermis (Taenia), 9.

inexpectata (Hyrneno-

lepis;, 122.

infundibuliforinis (Clio-

auoUema), 159.

infiindibulifurmis (Dre-

panidotania), 159.

infiindibuliformis
(
Mono-

pylidium), 169.

inf'tmdibuliibrmis (Te-
nia). 159.

infnndibuliformif. Tar.

phasianorum (Tania),

76.

iitfandibultim (Cboano-
tienia), 159

innominata (Choano-
tsenia), 161.

tflfamtpiafHvmenolepis),

144.

interrttptus (Hyrneno-
lepis), 144.

Join stoma ( = Fuhrman-
netta), 99.

kempi (Dilepis), 127.

kempi (Hyrnenolepis),

J 18, 127.

korkei (Raillietina [F.]),

100, 102.

Isevis (Jliploposthe), 198.

lsevis (Tania), 198.

laliorea (Avitellina), 63,

55.

lamelligera (Amabilia),

132.

lamelligera (Amabilia),

194.

lamelligera (Tania),

194.

lanceolata (Drepanido-
taiiia), 121.

lanceolata (Hyrneno-
lepis), llH, 121.

lanceolata (Tania), 121.

lata (Tieuia), 9.

Lateriporus, 154, 157.

latifrons (Moniezia), 40.

latissima (Anoplo-
ccphala), 32.

latnsima (Plagioteenia),

32.

latissima (Schizotania),

32.

Lepidotrias, 118.

leporina (Tania), 42.

leptocephala (Tania),

119.

leptosoma (Raillietina

[R.]). 75.

leptosoma (Tania), 76.

liguloides (Drepanido-

tania), 132.

liguloides (Halysis), 182
liguloides (HymenolepU).

118, 132.

liguloides (Tania), 132.

liguloides (Weinlandia),

132.

lineata (Halysis), 190.

lineata (Ptychophysa),

190.

lineata (Tania), 190.

lineatus (Mesocestoides).

190.

Linstowia, 59.

Linstowiina, 25, 58.

litttratus (? Mesoces-

toides), 190.

longa (Plagiotania), 32.
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ongtcolle (Echinobo-

thrium), 209.

longior (Hyrnenolepis),

122.

lowzowi (Cmturm), 20.

lucida (Metroliastbos),

185.

macropeos (Acantho-

cirrus), 170.

-nacropeos {lHUpis), 170.

macropeos (Tenia), 170.

iKaorosphincter (l)ilepis),

157.

>aagna (Anoplocephala),

27,30.
magna

(
Tenia), 30.

magna {Tama), .'32.

magna Tar. gigantea

( Anoplocepbala), 32.

magnicii'rusii ;G)ioano-

taaiia), 159, 1(12.

magnisomuui (Pamros-
truin), 168.

Malika. 175, 183.

OTaW««s(Fimbriaria), 151.

marnillana (Anoplo-

cepliala), '^7, 3d.

luamillaiia (Anoplo-

cephalokles), 30.

marnillana (Paranoplo-

cephala), 30.

mauiillana (Tama), 30.

lnauubriata (Anoplo-

eephiila, 27, 3li.

maplestonei (Baillie-

tina [B.J ), 254.

wargareta (Ootugnia),

107, 110.

marginata (Tsenia) 11.

marmote (Cit,totsema),42.

•marmote (Ctenotmda),

42.

marmota (Moniezia), 42.

marmota (Tama), 42.

maveneia (Spiniloculus),

249.

meander (Taenia), 23.

mediei (Hyiuenolepis),

119, 135.

mediei (Tenia), 135.
' mediei (

Weinlandia), 135.

mediocanettatu (Tuenia

(Cyttottmid)), 9.

mtdiocanellata (Tsenia),

9.

m»galhyttera (Hymeno-
fepw), 182.

mtgaloan (Tama), 119.

megalorehis (Drepanido-

taniu), 136.

uiegalorchis (Hyiueno-
lepis), 118, 136.

iiiegal(ircliis(7c?«ta), 136.

megalorclus (Wein-
landia), 136.

Mesocestuides, 189.

MeBoeestoulidas, 1, 189.

monorchia (Mesjces-

toides), 190, 192.

MetroliaBtlies, 184, 185.

? niicracephula (Hyiueno-
lepis), HIS.

uiicrosoolocina (Dava-

inea), 77.

lnicroscoleciua (Kuillio-

tina[R.]), 77.

uucrosoiim (L'rooboano-

tajnia), 181.

minima (Moniezia), 39
mi ntma (Tenia), 119.

itimutisaiinn (flvmeiio-

lcpis), 119, 142'

minutissima (Weinlan-

dia), 142.

mitra (fKunbriuriu), 151.

mitrata (Fiuibriaria),151.

Moniezia, 26, 37.

Monodortdium, 1H9

Monopylidium, 175, 178.

Monopi/lidiiiin, 180.

mosaka (Cittolajma), 42.

multiceps (Multiceps), 16.

multiceps (Tama), 16.

multiples: (Multiplex), 16.

multiplex (Tsenia), 16.

murinu, (Hyiuenolepis),

122.

miirioa (Lepidotrias),

122.

murina (Tama), 122.

muns hepalica (t'asoi-

ola), 18.

nagpurensis (Kaillietina

[K.]> 86.

M<ya (Hyiuenolepis), 148.

nana (Hyiuenolepis), 122.

nana (lania), 122.

nana var. fruterna (Hy-
rnenolepis), 122.

nanus (Diplaoanthus),

122.

Nematot«nia, 194.

Nenmtotawiidffi, 2, 193.

neumanni
(
Moniezia), 40.

nova-guinea (Dioecoces-

tu»), 202.

novella (Teenia), 14.

ohlovgiceps (Moniezia),

39.

occluea (Viorchis), 132.

? octocantha (
Choano-

tenia), 148.

oedictiumutj (Mulika), 183.

mrteyi (Dipylidiuin), 176.

omalancriBtrota (Oyclor-

chida), 173.

omalancristrotu (Tenia),

173.

Oochoristica, 59.

Ophrjoeotyle, 114.

Opliryocotylmas, 69, 114.

orbicularis (Hydaltgena),

11.

ormthium (Deltoceiae),

172.

ovinus (Polycephalus), 16.

ovipariens (Cystweroub),

21.

oviparun ((!ystwercns),2\.

ovis (Oystioercus), 21.

ovis (Taenia), 21.

oweni (1'illersia), 211.

Paraokoanotania, 1 59.

? paradisea (Kaillietina),

106.

paradoxa (Gyrocaslia),

199.

paradoxus (Brochooepha-

. hie), 199.

parechinolmthrida (Duva-
inea), 100.

Paronia, 26, 46
Paronielk, 74. 90.

i'aruteriniuffi, 164, 184.

purva (Moniezia), 40.

I'arvirostrum, 155, 167.

parviuncinata (Rallie-

tina [R.] ), 84.

pectinata(Cittotsnia), 42.

peotinata (CtenoUema),

42.

pectinata (Moniezia), 42.

pectinata ( Tenia), 42. '

pectinatum (Vipylidwm),
42.

pellucida (Moniezia), 40.

pellucida (Tenia), 7.

Pentorchis, 151, 171.

perfoliate (Anoploce-
phala), 27.

perfoliata
( Tenia), 27.

ptrplexa (Oittotasnia), 42.
perplexa

( Ottnotenia), 42.

phalacrocorax (Hvmeno-
lepai*), 118, 143.
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phalaorocorax (Weinlan-
dia), 143.

pileatum (Discocepha-
lum\ 212.

Pillersia, 211.
pisiforniis (Cysticerctts),

piriformis (Hydatigena),

14.

pisiforniis (Taenia), 14.

piBiformis( Vesioaria), 14.

plana (Finibriaria), 151.

planiimma(M.uniezia,),4!0.

pianissimo var. lobata

(Momezia), 40.

plicata ( Tania), 30.

plicata var. pediculata

(Anoplocephnla), 30,

plicata vn r. restricta

(Anoplocephala), 30.

plicata var. servei (Ano-
plueephala), 30.

plicata var. strangulala

(Auuplucephala), 30,

polycalcaria (Davainea),

93.

? polycalcaria (Tajnia),

polyehalix(.Da»a««ea), 80.

polyehalix (Baillietina

[B.]), 8°-

polymurphus (Echino-

coccns), 12.

polyorchs (Bertia), 44.

Prochonnotajnia, 175,

118.

profilottina (Davainea),

72.
proglottina var. dubla-

nensis (Davainea), 72.

Pro&thecocotyle, 201.

pseudo - cuomnerina
(Tania), 190.

pseiidoeehinobolhrida

(Baillietina [l*.]),101.

pseudoelliptica (Tania),

190.

Ptychophysa, 189.

pu'sillus
' (Gryporhyn-

chus), 170.

pyriJbrmis(Cystioerous),7

quadrata (Oittotania), 42.

quadrilobata ( Tania), 27.

quadritesticulata(Baillie-

rina[B.]).87.

KaiUietina, 70, 74.

Baillietina (subgen,), 74.

Bantoma, 74.

relicta (Hymenolepis),
119.

relicta (Tenia), 119.

restricta (Anoplooephala),

30.

retracta ^Taenia), 22.

reynoldsas (Baillietina),

103,

Bhnbdometra, 184, 186,

rhinoptera (Eebinobotb-
rium), 208.

roseeteri (Echinocotyle),

149.

rugosa (Hymenolepis),

126.

rustira (Hymenolepis),
118, 141.

rustica (Weinlandia),

141.

saginata (Tania), 9.

salyri (Bertia), 44.

satyri (Bertiella), 44.

seni (Cotugnia), 107,

113.

septnria (Hymenolepis),
119, 125.

serialia (Cainurus), 20.

serialis (Camurus), 22.

serialia (Multiplex), 20.

serialia (Tasnia), 20.

serpentiformis ( Tania),
162.

serrata (Taenia), 14, 18.

lerrata cams domestic*

anil mdpis (Ttenia), 14.

sexooronatum (Dipy-
lidium), 175, 178,

sigmoides (Ooohoristica),

65.

simplex (Hymenolepis),
119, 137.

simplex( Weinlandia), \37.
Skrjabinia, 74, 97.

socuilis (Vesicaria), 16.

solitaria (Hymenolepis),

119, 142.

solitaria ( Weinlandia),

142.

solium (Halyeii), 7.

solium (Tenia), 7.

solium (Tsmia), 9.

solium (Tania (Ct/sio-

tania)), 7.

Soutfawellia, 175, 180.

? Species (Anoplooe-

phala), 36.

Species (Oeatoda), 215.

„ (Ohoanotonia),
163.

Species (Dilepis), 157.

„ (Dipylidium),

178.

„ (DHhyriditira),

193.

„ (Hymenolepis).

119,147,148.

„ (Linstowia), 59.

„ (Baillietina),

105, 106.

„ (Taenia), 16, 18,

24.

sphenocephala (Hymeno-
lepis, 118, 131.

sphenocephala (Tania),

45.

sphenocephala ( Wein-
landia), 131.

sphenoides (Aincebo-
trenia), 165.

sphenoides (Dicrano-
tamia), 165.

sphenoides (Tania),

165.

spinosa (Hymenolepis),
119, 124.

Bpinosus (Lateriporus),

157.

spiralis (Baillietina

[B.]),79.
Stilesia, 49, 50.

Btuderi (Bertia), 44.

studeri (Bertiella), 44.

stylosa (Hymenolepis),
137.

suit (Cytticercut), 7.

Taenia, 7.

tania-diminuta (Cyi>ti-

cercut), 119.

tseitinformis (Hydati-
gena), 18.

tamiseformis (Tenia), 18.

Tasniidas, 1, 2.

Tienioiden, 1.

Taiijihia, 167.

tenuicollie (C'yslicercus),

11, 21.

Tetrabothriidie, 1, 201.

Tetrabotbrius, 201.
tetragona (Davainea),

74.

tetragona (Baillietina

[B.]).74.
tetragona (Tania), 74.

Tbysanosoma, 49, 60.

ThyaanosominiB, 25, 49.

Thyaanotasnia, 59, 68.

tomioa (Bbabdometra),

180,182.
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torquata (Houttuynia),

torquata (Baillietina

[B.]), 84.

tragouani (Baillietina

translucida(Momez\a)AO-
triangularis (Moniezia),

40.

trigonophora (Moniezia),

39.

Triorchu, 118.

tropicus (Bothriocepha-

lus), 9.

typus (Echinobothrium),

204.

uralensis (Echinocotyle),

149, 150.

urogalli (Baillietina

[P-] ). 91-

urogalli (Tania), 91.

vtricularis (Hydatigena),

14.

utriculenta (Hydatigena),

14.

varesina (Tania), 119.

variabilis (Cittotsenia),

42.

variabilis (Ctenotania),

42.

variabilis angusta (Citto-

tasnial, 42.

variabilis imbricata (Cit-

totona), 42.

varians (Davainea),

72.

vesicularis cerebriua

(Tssnia), 16.

vesicularie eremita (Ver-

mis), 11.

vesicularie muris ( Ver-

mis), 18.

vesicularis pisiformis

(Vermis), 14.

vesicularis socialis (Ver-

mis), 16.

vesicularis tseniasformis

( Vermis), 18.

veterinorum (Echino-

coccus), 12.

vittato (Stilesia), 50, 51.

volvulus (Anomoticnia),

163.

volvulus (Diplochetos),

163.

vulgaris (Anoplooophala),

32.

vulgaris (Plagiotania),

32.

vulgaris (Taenia), 7.

walkeri (Dipylidium),

176.

Wardium, 118.

Weindlandia, 118.

zebra (Anoploceplmlu),

SO.

zebra ( Tania), 30.

zeylanica (Ophryoootyle),

114.

zosteropis(Hymejiolepi.s),

118, 137.

zooteropig (Weinlandia),

137.

Ptti»«D sv xmo« ahd muMcin, iuiu uoir couitr, n,kwi stiuxt.




